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                               Minoru HIRANo
                Sect. Cristatae CEDERGREN emend. HIRANO
   Cosmarium sect. Cristatae CEDERGREN in Ark. Bot. 25A: 4, 54. 1933 (pro parte)
Cosmarium subgetu Cyclidium TuRNER in K. Sv. Vet. Akad. Handl. 25, 73, 1893 Åqpro parte)
   Cellulae circulares vel subcirculares; semicellulae semicirculares, semi-
ellipticae vel subovales, granulis vel verrucis regulariter vel irregulariter
ordinatis.
    Ia. Cellulae cum marginibus integris ordinatae.
      2a. Cellulae cum granulis in serie radiali in tota semicellula ordinatae
         .............................................................. C. intermedium
      2b. Cellulae cum serie marginibus denticulorum ordinatae, ..... C. margispinatum
      2c. Cellulae cum verrucis in serie marginibus ordinatae.
       3a Verrucae ambitu et intra marginem ordinatae, in centro verrucae ordinatae
           .... ....................................... C. quadrifarium f. hexasticha
       3b. Verrucae intra marginem ordinatae, in centro glabrae
           ............................................. C. monomazum var. amazum
    lb. Cellulae cum crenis marginibus ordinatae.
      .?.a. Crenae profundae, crenis apicalibus et lateralibus inaequalibus ; semicellulae cum
         tumore granulato mediano ordinatae .............................. C. caelatum
       3a. Semicellulae semieirculares, granulis in serie radiali in totum intra marginem
          ordinatis ........................................................... f. typica
       3b. Semicellulae angulari-semicirculares, granulis leviter in fascia supra sinum
           ordinatis ........,............................................ var. spectabile
      .?.b. Crenae vadosae, crenis apicalibus et latera!ibus aequalibus; semicellulae sine
         tumore mediano.
       3a. Crenae apicales 2, crenae laterales 3, cellulae cum granulis duobus juxta
           supra isthmum ordinatae ........................................ C. nasutum
       3b. Crenae apicales 4, crenae laterales 4, cellulae sine granulis supra isthmum
           ................................................................. C. cyclicum
         4a. Membrana glabra ...........................,..................... f. typica
         4b. Membrana granulata in totam cellulam ...................... var. arcticum
    Cosmarium intermedium DELP. in MIGvi.A Krypt. Fl. 2, 453, 1907; WEsT Monogr.
Brit. Desm. 3, 138, 1908.
   Cellulae mediocres, circiter lt-1". duplo longiores quam latiores, pro-
funde constrictae, sinu angusto-lineari in vertice leviter dilatato ; semicellulae
semicirculares vel aliquantum pyramidato-semicirculares, angulis basalibus
bene rotundis, apicibus late rotundis; membrana subtiliter granulata, granulis
in seriebus concentricis ordinatis; a latere visae ovato-circulares; a vertice
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visae ellipticae. Long. 64-82pa, Lat. 53-64:5pa, Lat. isth. 19.6-25.8pa.
   Hab. Hokkaido: Junsai-numa in Oshim'a. Hondo: -Futatsumegata in
Ugo; Togakushi-nenbutsu-ike in Shinano. Kiushiu: Kagami-ike, Nakahama
of Lake Ikeda in Satsuma. (New to Asia) (Pl. XXVI, f. 3)
   Distr. Europe, Canada.
   Cosmarium margispinatum HIRANO in Act. Phytotax. Geobot. 14, 35, 195).
   Cellulae modicae, leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari extremo leviter dilatato ; semicellulae angulari-subsemi-
circulares, angulis basalibus rotundis, marginibus lateralibus paullo retuse
4-5 undulatis, apice convexo ; membrana punctata et cum denticulis ambitu
et intra margin.em lateralem; a latere visae subcirculares,- lateribus et
apicibus cum denticulis utrobique ordinatis. Long. 58.8@, Lat. 53.2pa, Lat.
isth. 28p.
   Hab. Hondo: Fuse-ike in Oomi. (Pl. XXVI, Åí 1)
   Distr. Japan.
   Cosmarium quadrifarium LuND. forma hexasticha (LuND.) NoRDsT. in
BoRGE Ark. Bot. 1, 100, 1903; 1. c. 6. 42, 1906; WEsT Moriogr. Brit. Desm. 3, 143. 1908;
STROM Naturw. Unters. Sarek. 3, 479, 19.9.3; OKADA journ. Imp. Fish. Inst 30, 171, 1934;
KOsslNsKAJA Act. Inst. Bot. Acad. Sci. URSS, PI. Crypt. 2, 84, 193tl.--Cosmarium hexastickum
LvND. in Nov. Act. Regn. Soc. Ups. 3, VIII, 33, 1871.-Cosman'ttm quadri arium LuND. in
FUJISAWA Journ. jap. Bot. 10, 444, 1934.
   Semicellulae in latere visae dispositae sunt in serie hexasticha cum
verrucis emarginatis parallelis; in fronte visae series verrucarum sunt duo
intra marginem, in centro semicellularum granuli 7 in seriebus duabus
horizontalibus (3 supra et 4 infra) ordinatis. Long. 45-48pa, Lat. 37-40pa,
Lat. isth. 16-18pa.
   Hab. Hokkaido: Kiritappu in Kushiro; Mt. Daisetsu, Kamikoshi-uki-
shimahara in Ishikari; Shizukari in Oshima. Hondo: Mt. Hakkoda, Mt.
HachiTnantai, Benze-numa in Mutsu; Hoso-numa, Koke-numa, Megata,
Hirumo-numa, Mt. Komagatake, Mt. Kurikoma in Ugo; Mt. Azuma,
            AHakuryu-ko, Oishita, Hijiori-naga-numa, Mt. Gassan, Mt. Sugigamine of
Zawo in Uzen; Hibushi-numa, Ojiroi in Iwaki; Nogiwano-kwannon-ike,
                     AAkai in Iwashiro; Oze, Omine-numa, Mt. Akagi in K6zuke; Kurosawano-
ike, Takayachi on Mt. Myoko, Mt. Naeba, K6ridono-ike in Echigo ; Tarobei-
daira, Mt. Tateyama in Etchti; Shigak6gen, Kirigamine, Happo-ridge,
                         ATengunohara, Mt. Kazafuki, Ohanarrii-ike, Karuisawa in Shinano; Takashi-
hara, Kotsutsumi-nishi-ike in Mikawa; Tama' ru, Ishigaki-ike, J6do-ike,
Kanash6zu in Ise; Fuse-ike, Mt, Hira in Oomi; Takaraga-ike, Sawano-ike
in Yamashiro. Shikoku: Yamada in Tosa. Kiushiu: Yabakei in Bunzen;
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                                               AImuta-ike in Satsuma; Koshiki-ike, Byakushi-ike, Ohatayama of Mt.
Kirishima in Hiuga. (Pl. XXVI, f. 2)
   Distr. Japan. Kuriles, Java, Ceylon, Europe, Greenland, Australia, New
Zealand.
   I have not yet seen this typical species in our country but is recorded
formerly by FuJisAwA from Yashima-ike of Mt. Kirigamine but his figure
well corresponds to the forma hgxasticha. This form is widely distributed
in the sPh2gnum moor of the alpine and subalpine regions and in the
marshes of lowland, but is rather rare and is confined to moor-bogs or
dystrophic waters in western and southern Japan.
   Cosmarium monomazum LUND. var. amazum RACIB. in Wydz. Akad. Um.
Krakow 10, 16, 1889 (reprint).-var. glabram HINoDE in Hikobia 1, 149, 1952.
   Var. semicellulae sine inflatione et glabrae ad medium; verrucis mar-
ginibus circa 16-20; a vertice visae hexagono-ellipticae, polis truncatis.
Long. 30-31pa, Lat. 30-31pa, Lat. isth. 11fo.
   Hab. Hokkaido: Kiritappu in Kushiro; Toyokoro-konuma in Tokachi;
Sarufutsu in Kitami; Tomakomai, Yafutsu, T6asa-numa, Benten-numa in
Iburi; Shizukari in Oshima. (PL XXVI. f. 20, 21)
   Distr. Japan, Poland.
   Cosmarium caelatum RALFS in Brit. Desm. 103, 1848; MIGul.A Krypt• Fl. 2, 468,
1907; WEsT Monogr. Brit. Desrn. 3, 134, 1908; KRIEGER Hedw. 70, 145, 1930; TAyLoR Pap.
Mich. Acad. Sci. 19, 251, 1934; HIRANO Act. Phytotax. Geobot. 12, 84, 1943.
   Cellulae submediocres, ellipticae, leviter longiores quam latiores, profunde
constrictae, sinu angusto-lineari in capite subampliato; semicellulae sub-
semicirculares, marginibus valide crenatis, crenis lateralibus binis et ferne
ulterius bicrenatis, 4 crenis lateralibus minoribus, apicibus 4-crenatis (minori-
bus quam in lateribus), crenis omnibus cum granulis duobus ad marginem
(crenis inferioribus aliquando cum granulis tribus) et granulis 2 vel 3 in
seriebus radiantibus (2-3) intra marginem et in centro granulorum sublevatis,
supra isthmum tumore granulato, granulis in seriebus parum irregulariter
verticalibus 6-7 ordinatis; a latere visae late. ovato-pyramidatae, apicibus
emarginatis cum angulis apicalibus rotundis; a vertice visae ellipticae,
lateribus cum lato tumore in medio utrobique. Long. 45-50p, Lat. 39-45pa,
Lat. isth. 14-17pa.
   Hab. Hekkaido: Kiritappu in Kushiro. Hondo: Jiuemon-ike in K6zuke ;
Kurosawano-ike, Takayachi on Mt. My6ko in Echigo; Happ6-ridge in
Shinano. (PL XXVI, f. 6)
  Distr. Japan, Europe, U. S. A., Azores.
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   var. spectabile (De NOT.) NORDST. in WF.sT Monogr• Brit. Desrn. 3, 136. 1908;
OKADA Journ. Imp. Fish. Inst. 30, 164, 1934;1. c. 33, 115, 1939; HIRANo journ. jap Bot. 20,
45, 1944.
   Var. apicibus minus crenatioribus, crenis apicalibus minoribus quam in
lateribus. Long. 48-53ps, Lat. 42-47.6pa, Lat. isth. 14-16.8pa.
   Hab. Hondo: Mt. Komagatake in Ugo; Mt. Akagi in K6zuke; Mt.
Kirigamipe, Daimon-pass in Shinano. Kiushiu: B6gatsuru on Mt. Kujfi in
Bungo; O-hatayama of Mt. Kirishima in Hiuga. (Pl. XXVI, f. 7)
   Distr. Japan, Europe.
   Our form of Cosmarium caelatum do not exactly coincide with the
WEsT's description because of a possession of much crenated lateral margin
(usually 3 crenae and lowermost one is sometimes further divided). Var.
sPectabile of this species is rather rarely distributed and is confined to the
alpine regions. The variety is found often on the alpine moors and alpine
pools and sometimes found on the cold spring of the mountains or even
on the lowland.
   Cosmarium nasutum NORDST. in MIGuLA Krypt. Fl. 2, 472, 1907; WEsT Monogr.
Brit. Desm. 3, 259, 1908; KosslNsKAJA Act. Inst. Bot. Acad. Sci. URSS. Pl. Crypt. 1, 43, 1933;
OKADA Bot. Mag. 50, 83. 1936;HIRANO Jap. Journ. Bot. 14, 2?-7, 1954.
   Cellulae parvae, circiter 1,-i longiores quam latae, profunde constrictae,
sinu angusto-lineari in capite subampllato; semicellulae semicirculari-cune-
atae, marginibus lateralibus 5-crenatis (cum crenis apicalibus et basalibus),
apicibus 2 crenis et crenis aliquantum majoribus quam lateralibus, quae
sunt minores, et per totum cum granulis duobus ad marginem, seriebus
radiantibus 3-4 granulorum intra marginem, supra isthmum cum granulis
duobus, glabris in centro semicellularum; a latere visae elongato-rect-
angulares cum apicibus truncatis, lateribus leviter inflationibus prope
medium utrobique; a vertice visae ellipticae, lateribus cum inflatione in
medio utrobique. Long. 35--42pa, Lat. 28-36pa, Lat. isth. 11-12.6pa.
   Hab. Hokkaido : Nopporo in Ishikari. Hondo : Mt. Hakkoda in Mutsu ;
Hachimantai naga-numa in Rttkuchfi ; Mt. Komagatake in Ugo; Hijiori-naga-
numa, Kaibai-ike in Uzen; Kanazuka-mura, Kurosawano-ike on Mt. My6ko
in Echigo ; Mt. Eboshi-dake in Etchtt ; Shigak6gen, Daimon-pass, Togakushi-
chtisha, Happo-ridge, Mt. Kazafuki, Kamik6chi, Ashinota-ike in Shinano.
                                       AKiushiu: B6gatsuru on Mt. Kuja in Bungo; O-hatayama of Mt. Kirishima
in Hiuga (Pl. XXVI, f. 19)
  Distr. Japan, Corea, Europe, Spitzbergen, Greenland, Nova Zembla,
U. S. A.
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   Cosmarium cyclicum LUND. in Nov. Act. Regn. Soc. Ups. III, 8, 35, 1871 ; joHNsoNL
Bull. Torrey Bot. Club 21, 287, 1894 ; WEsT Monogr. Brit. Desm. 2. 145, 1905; MIGuLA Krypt.
Fl. 2, 440. 1907;SMITII Wisc. BulL 57, 31, 1924. .
   Cellulae modicae, paene circulares, circiter tam longae quam latae,
profunde constrictae, sinu angusto-lineari in vertice subampliato et exterius
acutangulo apertoque; semicellulae semicirculares, angulis basalibus leviter
rotundis, marginibus lateralibus regulariter et aequaliter crenatis, crenis
circa 12 in toto ambitu marginis et seriebus duabus concentricis crenarum
similarum intra marginem, centro glabro; a latere visae obverse cuneatae
cum apicibus rotundato-truncatis; a vertice visae angusto-fusiformi-ellipticae.
Long. 52pa, Lat. 53pa, Lat. isth. 19.6p.
   Hab. Kiushiu : K6ga-muta of Aso in Higo. (New to Asia) (Pl. XXVI, f. 9)
   Distr. Europe, Greenland, Spitzbergen, Nova Zembla, U. S. A.
   var. arcticum NORDST. in WEsT Monogr. Brit. Desm. 2. 146, 1905; B6RGEsEN
'MeddeL Gr6nL 43, 79. 1910; STR6M Naturw. Unters. Sarek. 3, 473, 1923; SKvJA Act. Horti
'Bot. Univ. Latv. 3, 153, 1928 ; OKADA Journ. Imp. Fish. Inst. 30, 165, 1934 ; INsAM & KRIEGER
Hedw. 76, 99, 1937; WHEI.DEN Nat. Mus. Canad. Bull. 97, 77, 1947.
   Cellulae subcirculares vel parum sexangulari-circulares; semicellulae in
margine crenatae, crenis circa 12 in toto ambitu marginis, crenis apicalibus
4 et crenis lateralibus 4 utrobique, intra marginem bigranulatis, granulis
in serie radialibus et concentribus ornatis. Long. 47.3-51.6pa, Lat. 53.7-54pa,
Lat. isth. 19.4-25.8pa.
   Hab. Hondo: Spring on Mt. Kanpu in Ugo. (New to Asia) (Pl. XXVI,
f. 10)
   Distr. Northern Kuriles, Europe, Spitzbergen, Greenland, Nova Zembla,
N. America.
                   Sect. Ornatae HIRA}LqO, seCt. nOv.
   Semicellulae circulares, ellipticae vel reniformes, granulis vel verrucis
regulariter vel irregulariter ordinatis.
    Ia. Semicellulae distincte ellipticae.
      2a. Granula in serie regulari ordinata.
       3a. Sinu aperto in extremo rotundo, isthmo elongato .............. C. Portianum
        4a Semicellulae exacte ellipticae, 30-40Ii in longitudinem ............. f. tYPiCa
        4b. Semicellulae subreniformes, 25-31xi in longitudinem . . . . . var. nephroideum
       3b. Sinu angusto-lineari, isthrno non elongato ........... C. Logiense f. expansa
     2b. Granula Ieviter in serie irregulariter ordinata.
       3a. Granula non differentiata.
         4a. Granula in serie irregulariter horizontali ordinata .... C. sphalerostichum
        4b. Granula in serie radiali ordinata, granulis centralibus leviter separatis
            ............................................................ G. varsoviense
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       3b. Granula centralia differentiata a granulis perimetrisis . . . . . . . C. geminatum
    lb. Semicellulae subellipticae.
      2a. Semicellulae oblongo-ellipticae ; cellulae circiter tam'longae quam latae.
       3a. Cellulae minutae, sinu excavato et elliptico, marginibus iate'ralibus leviter
           productis et directis sursum versus .. .... C. novae-semliae var. sibericum
       3b. Cellulae modicae, sinu lineari-aperto, marginibus lateralibus non productis
           .......................................................... C. trachydermum
      2b. Cellulae lk-lg plus longiores quam laticnres.
       3a. Semicellulae subcirculari-obovatae, sinu angusto-lineari, granulis magnis in
           seri.e oblique ordinatis .................................... C. sphaeroideum
       3b. Semicellulae subellipticae, sinu aperto in extremo rotundo, granulis minutis
           in serie transversali et verticali ordinatis ..................... C. Wittrockii
    lc. Semicellulae reniformes.
      2a. Apice non elevato, granulis /non differentiatis.
       3a. Granula minuta.
         4a Cellulae cum sinu lineari-aperto, granulis in serie horizontali et obliqua
            ordinatae ................................................... C. perincisum
         4b. Cellulae cum sinu angusto-lineari, granulis in serie radiali ordinatae
            ................................................................ G. Logiense
       3b. Granula modica.
         4a. Cellulae modicae, 45-50pt in long. itudinem, granulis in serie obliqua et leviter
            indi9tincte verticali ordinatis ..................L............. C. reniforme
           5a. Semicellulae reniformes; apice convexo .........."............. f. typica
           5b. 5emicelldlae depresso-reniformes, apice recto ......... var. compressum
           5c. Semicellulae'altiores, marginibus lateralibus inferioribus rectis et parallelis
              ............................................................ var. elevatum
         4b. Cellulae magnae, 110-120xi in longitudinem, granulis in serie radiali ordinatis
            .....................................................,...... C. granulatum
      2b. Apice elevato, granulis di:•'ferentiatis .............................. G. ornatum
• Cosmarium Portianum ARCH. in MrGui.A Krypt. FL 2, 448, 1907; WEsT Monogr.
Brit. Desm. 3, 165, 1908; BERNARD Dep.. agr. Indes. Neerl. 110. 1908; SMITH Wisc. BulL 57,
33, 191]4; AI,LoRG•E Rev. Alg. S.,358, 1930; OKAD.A Inkvva. 167. 1939: TAFT Ohio journ. Sci.
45, 198, 1945.
                                                                 '
   Cellulae submediocres, li longiores quam latae, profunde constrictae,
sinu aperto in vertice rotundo, isthmo leviter elongato ; semicellulae ellipticae
et granulatae, granulis rotundis in series verticales circiter 10-11 granulos
vel leviter irregulariter ordinatis, granulis in ambitu toto marginis (17-21) in
unaquaque semicellula, isthmis glabris et sine granulis; a latere visae
granulato-circulares; a vertice visae granulato-ellipticae. Long. 33-35fo, Lat.
25-27p, Lat. isth. 10-11pa.
   Hab. Hokkaido: T6ro in Kushiro; Toyokoro in Tokachi; Horomui,
Minenobu in Ishikari; Tomakomai, T6asa-numa in Iburi; Ko-numa of
O-numa park in Oshima. Hondo: Oishita in Uzen; Akaiyachi in Iwashiro;
Oze-numa, Qmine-numa in K6zuke; Kanori-ike, O-hanami-ike, Kizaki in
Shinano; Tanuki-numa in Suruga; Takashihara in Mikawa; Takaraga-ike
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in Yamashiro. Kiushiu: Miyazaki in Hiuga. (Pl. XXVI, f. 23) .
   Distr. Japan, Kuriles, Siberia, China, India, Ceylon, Europe, Spitzbergen.
Nova Zembla, N. America, Brazil, Australia, Azores.
   var. nephroideum WIT[rR. in NoRDsTEDT Vid. Med. Naturh. Foren 193. 1888; WEsT
Monogr. Brit. Desm 3, 167, 1908; OKADA Journ. Imp. Fish. Inst. 30, 170, 1934; HIRANo Jap.•
Journ. Bot. Ii, 228, 1954.
   Cellulae minores; semicellu!ae subreniformes vel semicirculari-ellipticae
cum granulis minoribus. Long. 21-34pa, Lat. 17-25pa, Lat. isth. 8,4-11pa.
   Hab. Hokkaido: Kiritappu in Kushiro; Nikuru-numa, Shimoyfibetsu in
Kitami; Nakano near Sapporo in Ishikari; Yfifutsu in Iburi; Shizukari,
Junsai-aka-numa in Oshima. Hondo: Nagatai in Mutsu; Mt. Komagatake
in Ugo ; Hakurya-ko, Chakawa-ike in Uzen ; Akaiyachi, Nogiwano-kwannon-
ike in Iwashiro; Ozegahara, Jiuemon-ike in K6zuke: Lake Kizaki, Inago
of Kitamaki-mura in Shinano; Mt. Hichimenzan in Kai; Tamaru, J6do-ike
in Ise; Nukigawa, Matsubara-naiko, Fuse-ike in Oomi ; Ariga-ike in Yama-
                      Ashiro. Kiushiu: Ahira in Osumi, (Pl. XXVI, f. 11)
  Distr. Japan, Kuriles, China, Siberia, Europe, Iceland, N. America.
   Cosmarium Logiense BISSET in WEsT journ. Bot. 38, 294, 1900; Monogr. BriL
Desm. 3, 163, 1908;TAYI.oR Pap. Mich. Acad. Sci. 19, 256, 1934.
   Cellulae modicae, leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari extremo leviter ampliato; semicellulae reniformes,
angulis basalibus rotundis; a latere visae subcirculares; a vertice visae
ellipticae ; membrana minute granulata, granulis dense in serie subradialibus
ordinatis; chromatophoris axialibus cum pyrenoidibus duabus ordinatis.
Long. 58.8pa, Lat. 53.2pa, Lat. isth. 22.4pa.
   Hab. Hokkaido: Toyokoro in Tokachi; Benten-numa in Iburi. (New
to Asia) (Pl. XXVI, f. 17)
   Distr. Europe, New Foundland, W. Indies.
  forma expansa W. & G. S. WEST in Monogr. Brit. Desm. 4, 16, 1911; HIRANO
Act. Phytotax. Geobot. 12, 160, 1943.
   Forma apicibus semicellularum latioribus, marginibus lateralibus minus
convergentibus, granulis densioribus et minoribus. Long. 64.4-67pa, Lat.
50.4-53pa, Lat. isth. 16.8-18pa.
   Hab. Hondo: Daimon-pass in Shinano; Mt. Hira in Oomi. Kiushiu:
Kagami-ike in Satsuma. (Pl. XXVI, f. 18)
   Distr. Japan, British Isles.
   Cosrnarium gphalerostichum NORDsT. in Ofvers K. sv. Vet Akadr F6rh: 29, 1876 ;
MIGuLA Krypt. FL 2, 460, 1907; WEsT Monogr. Brit. Degm. 3, 176, 1908.
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   Cellulae parvae, circiter tam longae quam latae vel leviter longiores,
 profunde constrictae, sinu angusto-lineari ; semicellulae oblongae vel trapezi-
 formo-ellipticae, angulis basalibus et apicalibus rotundis, angulis apicalibus
plus bene rotundioribus, apicibus rectis et leviter convexis; membrana
aspere punctata, punctulis irregulariter dispositis sed aliquantum in serie
horizontalibus circiter 3-4 dispositis; a latere visae circulares; a vertice
visae ellipticae. Long. 16-24.5pa, Lat. 14-21.5p, Lat. isth. 5-7pa.
   Hab. Hondo: Akaiyachi in Iwashiro; Tanuki-numa in Suruga; Kotsu-
t.sumi-nishi-ike in Mikawa ; Ishigaki-ike in Ise ; Ikejiri-ike in Tanba. Kiushiu :'
O-hatayama of Mt. Kirishima in Hiuga. (New to Asia) (Pl. XXVII, f. 4, 29)
   Distr. Europe, Greenland, U. S. A., Brazil.
   Cosmarium varsoviense RACIB. in Pamietn. Wydz. Akad Um. Krakow 17, 18. 1839.
(reprint)
   Cellulae mediocres, circiter ll duplo longiores quam latiores, profunde
constrictae, smu angusto in capite leviter dilatato, exterius acute aperto;
semicellulae late ellipticae; membrana sparsim granulata, granulis parvis
in seriebus radialibus intra marginem ornatis, in medio granulis magnis
circa 6 leviter radialiter ornatis; a vertice visae ellipticae, lateribus cum
granulis tribus in medio utrobique. Long. 36.4-42p, Lat. 30.8-33.6pa, Lat.
isth. 14-16.8pa
   Hab. Hondo: Nogiwano-kwannon-ike in Iwashiro. (New to Asia) (Pl.
XXVII, f. 8)
   Distr. Poland.
   Cosmarium geminatum LUND. in Nov. Act Regn. 5oc. Ups. III, 8, 31, 1871;
ROY & BISsET ]ourn. Bot. 24, 195, 1886; WEsT Monogr. Brit. Desm. 3, 177, 1908;PRESCOTT
& SCOTT Trans. Amer. Micr. Soc. 61, 12, 1942; HIRANo Journ. Jap. Bot. 20, 37, 1944.
   Cellulae parvae, circiter tam longae quam latae, profunde constrictae,
sinu acutangulo aperto ; semicellulae oblongo-subellipticae vel semicirculari-
ellipticae, marginali dorso convexiore quam ventrali, angulis lateralibus
rotundis, api:ibus latis leviter convexis ; membrana multo granulata, granulis
in ambitu toto ad marginem et in seriebus duabus aequaliter radiantibus
granulorum intra marginem ordinatis, granulis omnibus emarginato-dentato-
formibus, in centro semicellularum cum tumore prominenti granulato,
granulis quaternis ordinatis; a vertice visae oblongo-ellipticae, lateribus
sinuato-dentatis, tumore prominenti erriarginato-partibus duabus in medio
utrobique, intra marginem lateralem utrumque cum seriebus duabus granu-
lorum ordinatis.. Long. 25-27pa, Lat. 25-28pa, Lat. isth. 7.8-8.4pa.
   Hab. Hokkai(lo : Kiritappu in Kushiro; ToyokoTo in Tokachi ; Horomui,
Minenobu in Ishikari ; Yfifutsu, T6asa-numa, Tomakomai in Iburi ; Shizukari,
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Junsai-aka-numa in Oshima, Hondo: Komozuchi in Mutsu; Megata, Ogata
in Ugo; Hakuryu-ko, Oishita, Chtikawa-ike in Uzen; Kirifushi-numa, Izu-
numa, Naga-numa in Rikuzen; K6riyama, H6zawa-1'ke, Nogiwano-kwannon-
ike, Akaiyachi in Iwashiro; Nanko in Iwaki; Omine-numa in K6zuke;
                        AGoda-numa in Shimofusa; O-hanami-ike, Midoriga-ike on Mt. Yatsugatake
in Shinano ; 6-numa in Mikawa ; Toba, J6do-ike in Ise ; Shinohara-ike, Fuse-
ike in Oomi; Mizoroga-ike in Yamashiro. Kiushiu: Imuta-ike in Satsuma.
(Pl. XXVI, f. 22)
   Distr. Japan, Europe, U. S. A., Brazil.
   Cosmarium novae-semliae WILLE var. sibericum BOLDT in WEsT Monogr•
Brit. Desm. 3, 3i, 1908; GR6NBLAD Act. Soc. Faun, Flor. Fenn. 49, 36, 1921; SKuJA AcL Horti
Bot. Univ. Latv. 3, 162, 1928; ?REscoTT Pap. Mich. Acad. Sci. 23, 207, 19Ji8.
   Var. sinu semicellularum excavatioribus et isthmo angustioribus, denti-
culis prope marginem lateralem distinctioribus et denticulis intra marginem
paucioribus ; a vertice visae plus angusto-ellipticae. Long. 10-11pa, Lat. 10-
11/J, Lat. isth. 5-6p.
   Hab. Hondo: Akaiyachi in Iwashiro. (New to Asia) (Pl. XXVII, f. 18, 27)
   Distr. Siberia, Europe, Canada.
   Cosmarium trachydermum W. & G. S. WEsT in Trans. Linn. Soc. Bot. 5, 64,
18?5; Monogr. Brit. Desm. 3, 178, 1908,
   Cellulae submediocres, circiter 1,-i longiores quam latae, profunde
constrictae, sinu aperto acutangulo sed obtuso ad verticem; semicellulae
elliptico-oblongae, lateribus bene rotundis, apicibus subtruncatis; a latere
visae subcirculares ; a vertice visae ellipticae ; membrana granulata, granulis
parvis in seriebus concentricis intra maiiginem; chromatophoris axialibus
cum duobus pyrenoidibus in unoquaque semicellula. Long. 33.6-421i, Lat.
33.6-34pa, Lat. isth. 13-17@.
   Hab. Hondo: Biwa-ike in Owari. Shikoku: Yamada in Tosa. (New to
Asia) (Pl. XXVII, L 3)
   Distr. British Isles; Madagascar.
   Cosmarium sphaeroideum WEsT in Monogr. Brit. Desm. 3, 178, 1908; HrRANo
Bot. Mag. 66, 132, 1953.
   Cellulae submediocres, circiter 1} duplo longiores quam latae, profunde
constrictae, sinu angusto-lineari sed aliquando leviter lineari aperto;
semicellulae transverse late ellipticae, marginibus lateralibus rotundis,
 apicibus leviter truncatis; a latere visae ellipticae; a vertice visae late
ellipticae ; membrana granulata, granulis magnis irregulariter dispositis circa
 19-20 in toto ambitu marginis. Long. 56-60pa, Lat. 32-34.4pa, Lat. isth. 17pa.
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   Hab. Hondo: Akaiyachi in Iwashiro; Kurobe-Jii-daira in Etcha. (Pl.
'XXVI, f. 4, Pl. XXVII, f, 2)
   Distr. Japan, Germany, British Isles.
   Cosmarium Wittrockii LUND. in Nov. Act. Regn. Soc. Ups. III, 8, 31, 1871 ; WEsT
Monogr. Brit. Desm;. 3, 179, 1908; KRIEGER Ber. Dtsch. Bot. Ges. 56, 64, 1938.
   Cellulae parvae, circiter lg longiores quam latae, profunde constrictae,
sinu aperto subrectangulari, in vertice rotundato; semicellulae ellipticae,
,angulis lateralibus leviter obtuse rotundis; membrana granulata, granulis
parvis in seriebus verticalibus et horizontalibus (circa 8-9 seriebus trans
cellulam) ordinatis; a vertice visae ellipticae; a latere visae circulares.
Long. 21-22pa, Lat. 16pa, Lat. isth. 7pa.
   Hab. Hondo: Chakawa-ike in Uzen. (New to Japan) (Pl. XXVI, f. 14)
   Distr. Siberia, Thailand, Europe, Nova Zembla.
   Cosmarium perincisum GRONBL. in Act. Soc. Faun. Flor. Fenn. 49, 31, 1921.
   Cellulae mediocres, leviter longiores quam latae, profunde constrictae,
sinu lineari aperto in capite rotundato, exterius lato; semicellulae subellip-
ticae vel aliquantum reniformes, angulis basalibus bene rotundis, marginibus
lateralibus leviter convergentibus, angulis apicalibus late rotundis, apicibus
Iatis leviter convexis vel aliquando rectis; membrana granulata, granulis
parvis in serie transversalibus et radialibus intra marginem; a latere visae
circulares ; a vertice visae oblongae, lateribus paene rectis. Long. 56/i, Lat.
50.4p, Lat. isth. 16.8pa.
   Hab. Hondo: Daimon-pass in Shinano. (New to Asia) (Pl. XXVI, f. 13,
Pl. XXVII, f. 1)
   Distr. N. Russia.
   Cosmarium reniforme (RALFS) ARCH. in WEsT Journ. Linn. Soa Bot. 33, 307,
1898 ; MIGuLA Krypt. FL 2, 454, 1907 ; WEsT Monogr. Brit• Desm. 3, 157, 1908 ; ScHul,z Bot.
Arch. 2, 134, 1922; SMITH Wisc. BulL 57, 33, 1924; GIsTL Krypt. Forsch. 1, 470, 1926; KRIEGER
Arch. Hydrobiol. suppl. 11, 184. 1932 ; OKADA journ. Imp. Fish. InsU 30, 171, 1934 ; TAFT Ohio
.Journ. Sci. 45, 199. 1945.: HIRANo Bot. Mag. 66, 133, 1953.
   Cellulae mediocres, leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari in vertice ampliato; semicellulae reniformes; a latere
visae circulares; a vertice visae ellipticae; membrana granulata, granulis
.rotundis in seriebus obliquis et aliquando verticaliter ordinatis. Long. 47-
56pa, Lat. 43-47.6pa, Lat. isth. 17-22.4pa. .
   Hab. Hokkaido: Kiritappu in Kushiro. Hondo: Mt. Hakkoda in Mutsu ;
Happ6-ridge in Shinano; Lake Biwa in Oomi; Ikejiri-ike in Tanba. (Pl.
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  Distr. Japan, Manchuria, Siberia, Borneo, Europe, Greenland, Spitzri
bergen, N. & S. America.
   var. compressum NORDST. in K. Sv. Vet. Akad. Handl. 22, 46, 1838; WFsT Journ.
Linn. Soc. Bot. 33, 307, 1898; Monogr. Brit. Desm. 3, 158, 1908.
   Semicellulae depressae, apicibus latioribus et truncatioribus; a vertice
visae angustiores elliptico-oblongae. Long. 56pa, Lat. 53pa, Lat. isth. 19.6pa.
   Hab. Hondo : Mt. Kirigamine, Daizah6shi-ike in Shinano. (New to Japan)
(Pl. XXVI, f. 16)
   Distr. India, Europe, U. S. A., British Guiana, New Zealand.
   var. elevatum W. & G. S. WEsT in journ. Linn. Soc. Bot. 33, 307, 1898; Monogr.
Brit. Desrn. 3, 159, 1908; HIRANo journ. Jap. LimnoL 16, 13, 1952.
   Var. cellulis IS duplo longioribus; semicellulis relative altioribus et
angulis basalibus rotundato-subrectangularibus, partibus inferioribus semi-
cellularum in margine paene parallelis, Long. 53-62pa, Lat. 33-34pa, Lat.
isth. 13-14.5pa.
   Hab. Hokkaido: Yafutsu, Tomakomai in Iburi; Shizukari in Oshima.
Hondo: Koke-numa, Hirumo-numa, Moritake-6tsutsumi in Ugo; Hizume in
Rikucha; Oishitano-junsai-tsutsumi, Chfikawa-ike m Uzen; Naga-numa,
Kirifushi-numa in Rikuzen; Kashima-cho in Iwaki; Akaiyachi, Nogiwano-
kwannon-ike in Iwashiro: Ozegahara in K6zuke; Daimon-pass, Ashinota-ike
in Shinano; Tanuki-numa in Suruga; Kotsutsumi-nishi-ike in Mikawa;
Ishigaki-ike, Kanash6zu in Ise; Shinohara-ike, Fuse-ike in Oomi; Mizoroga-
                                            Aike, Takaraga-ike in Yamashiro. Kiushiu : Ahira in Osumi. (Pl. XXVI, f. 15)
   Distr. Japan, British Isles, N. America.
   Cosmarium granulatum WEST in Monogr. Brit. Desm. 3, 164, 1908.
   Cellulae magnae, circiter 1,ii- longiores quam latiores, profunde constrictae,
sinu angusto-lineari extremo amp!iato ; semicellulae reniformes, apice leviter
recto; membrana granulata, granulis in serie radiali ordinatis; a latere et
vertice visae ellipticae. Long. 117-118pa, Lat. 86-87pa, Lat, isth. 30-31p.
   Hab. Hokkaido: Toyokoro in Tokachi. (New to Asia) (Pl. XXVI, f. 24,
Pl. XXVII, f. 30)
   Distr. Europe.
   Cosmarium ornatum RALFS in Brit. Desm. 104. 18tl8; MIGuLA Krypt. Fl. 2, 453,.
1907; WEsT Monogr. Brit. Desm. 3, 151, 1908; ScHuLZ Bot. Arch. 2, 13.?., 1922; SMITII Wisc.
Bull. 57, 34, 1924; INsAM & KRIEGER Hedw. 76, 104, 1937; OKADA ]ourn. !mp. Fish. Inst. 33,
116, 1939; HIRANo Act. Phytotax. Geobot. 12, 97, 1943.
  'Celiulae submediocres, circiter tam longae quam latae vel leviter latiores,
profunde constrictae, sinu angusto-lineari in capite subampliato ; semicellulae
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reniformes vel.depresso-ellipticae, marginibus lateralibus late et bene rotundis
5-8 granulis prominentibus praeditis, apicibus leviter elevatis et truncatis
recte.5-7 granulis praeditis, infra apicem granulis similibus in serie
horizontali praeditis, intra angulos laterales parvis granulis multis in serie
obliqua quorum 4-5 directos ad isthmum praeditis, supra isthmum tumore
granulato, granulis in seriebus verticalibus vel leviter subradialiter et
irregulariter praeditis ; a latere visae depresso-subcirculares ; a vertice visae
elliptico-oblongae, polis late rotundis, lateribus cum tumore granulato in
medio utrobique, granulis semicellularum in seriebus verticalibus praeditis
sed in centro glabris. Long. 32-39pa, Lat. 36-41fo, Lat. isth. 12-13pt.
   Hab. Hokkaido : Kiritappu in Kushiro ; Horomui in Ishikari; Tomakomai,
T6asa-numa, Yttfutsu in Iburi; Shizukari, Ko-numa in Oshima. Hondo:
Nagatai, Kotsutsumi, Kyatai in Mutsu; Nishi-numa, Megata, Ogata in
      AUgo; Oishita, Chakawa-ike in Uzen; Akaiyachi in Iwashiro; Oze-numa in
K6zuke; Hakkaku-ike in Kamifusa; Inago of Kitamaki-mura in Shinano;
Tanuki-numa in Suruga; Ishigaki-ike in Ise; Shinohara-ike, Fuse-ike in
Oomi. (Pl. XXVI, f. 8)
   Distr. Japan, Kuriles, Siberia, Europe, Iceland, N. America, S. America.
            Sect. Margaritiferae CEDERGREN emend. HIRANo
   Cosmarium sect. Margaritiferae CEDERGREN in Ark. Bot. 25A: 4, 58, 1933 (pro parte)
sect. Rychodes CEDERGREN in 1. c. 25A: 4, 54, 1933 (pro parte) subgen Pyramidium TuRNER
 in K. Sv. Vet. Akadi Handl. 25, 73. 1893 (pro parte)
   Cellulae hexagonales vel subhexagonales, profunde constrictae; semi-
cellulae pyramidatae vel trapeziformes, granulis vel verrucis regulariter
vel irregulariter ordinatis.
   Ia. Cellulae sine tumore centrali.
     2a. Apice semicellularum non producto.
      3a. Cellu!ae circiter tam longae quam latae vel ll longiores quarn latiores;
         semicellulae subtrapeziformes.
       ,4a. Margine cellularum integro; semicellulae subtrapeziformes.
         5a Cellulae sine granulis diversis in seriebus regularibus ordinatis.
          6a. Cellulae in vertice visae eliipticae.
            7a. Cellulae cum serie transversali granulorum, granulis rotundis.
             8a 'Cellulae cum granulis rnagnis ordinatae
                .................................. C. orthostichum var. pumilum
             8b. Cellu:ae cum granulis parvis ordinatae ..........,... C. polonicum
            7b. Cellulae cum serie radiali granulorum ordinatae, granulis magtiis et
               planis ...................................m........,. C. Sikhimense
          6b. Cellulae in vertice visae rhomboido.ellipticac cum paullo inflatione
             mediana ordinatae. ..
            7a Cellulae mediocriter magnae, 50•--72ll in longitudinem.
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        8a Semicel!ulae subtrapeziformes, cellulae 68-72pt in longitudinem'1• '
            ...............................•........ '•C. Botrytis var. depressUm
        8b. Semicellulae rhomboido-subtrapeziformes, cellulae 50--55xi in
            longitudinem ....................................... C. Racibotskii
      7b. Cellulae parvae, 34 37pt in longitudinem ............. C; punctulatum
        8a. Semicellulae oblongo-trapeziformes ................-.•...L... f. typica
        8b. Semicellulae subellipticae ........................ var. rotundatum
   5b. Cellulae cum granulis diversis ordinatae.
     6a Cellulae cum serie transyersalibus granulorum ordinatae.
      7a. Cellulae 38--40pt in longitudlnem, cum granulis 5 magnis in seriebus
          duobus horizontalibus ordinatae .,.................. C. horomuiensis
       7b. Cellulae 3.?.-33xi in longitudinem, cum granulis duobus magnis ad '•
          centrum ordinatae ............... C. orthostichum var. subpolonica
      7c. Cellulae 20-28pt in longitudinem.
        sa. Cellulae in vertice visae ellipticae.
          9a. Cellulae cum granulis duobus magnis juxta supra'istlmum ordinatae
              ................................................. C. bipunctatum
          9b. Cellulae cum serie quaterna magnorum granulorum jexta infra
             apicem ordinatae .......................... G. pseudoquinarium
        8b. Cellulae in vertice visae rhomboido-ellipticae, cum granulis magnis
            ad medium utrobique ......................,....... C. vogesiacum
     6b. Cellulae cum serie radiali granulorum ordinatae, generaliter diyersae
        ad series marginatas et centrales.
       7a Series centralium granulorum leviter in transverso et vertice
          ordinata .................... C. punctulatum var. subpunctulatum
      7b. Series centralium granulorum in seriebus radialibus ordinata
          ........................,............................. C. dichondrupa.
        8a. Series centralis non evidens;semicellulae ellipticae ...... f. typica
        8b. Series centralis evidens; semicellulae trapeziformes
            ••••••••••••••-••••••••••••••••••.............. var. subhexagonum
     6c. Cellulae cum granulis acutis marginibus vel spinis et serie centrali
        granulorum ordinatae ...........................,... C. trachypleurum
       7a. Spina marginatis brevis ......................,...... var. Nordstedtii
       7b. Spina rnarginalis longa ....,.......................... var. cornutum
 4b. Margine cellularum undulato vel crenulato.
   5a. Cellulae sine granulis diversis.
     6a Cellulae sine serie marginibus granulorum. ............ C. sexnotatum
     6b. Cellulae cum serie marginibus granulorum ordinatae
         ......;........................................... C. furcatospermum
       7a Cellulae 18-422pt in longitudinem, granulis marginibus parvis .. f. typica
       7b. Cellulae 32-34pt in longitudinem, granulis crassis ........ var. koreana
   5b. Cellulae cum granulis diversis ; cum serie transversali 4 granulorum
       magnis juxta infra apicem semicellulae ................... C. quinarium.
   5c. Cerlulae cum denticulis distincte ad angtnlos basales et apicales utrobique
       ordinatae .•....;.............."......••........................... C. otus•
3b. Cellulae circiter lg longiores quam latiores; semicellulae.truncato-pyramidatae.
 4a. Margine cellularum integro, granulis in serie radiali ordinatae.
   5a Cellulae 90-120pt in longitudinem; semicellulae ovato-pyramidatae
       ..,.......;..............,..................."......, C. tetraophthalmum
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       5b. Cellulae 65-95pt in longitudinem; semicellulae'tr'uncato-pyramidatae.
        6a. Cellulae in latere visae obovatae .:...................... C. ochthodes
        6b. Cellulae in latere visae late ellipticag .........".i......... G. Botrytis
       5c. Cellulae 50-60pt in longitudinem ..............'....... C. margaritiferum
     4b. Margine cellularum undulato; cellulae cum granulis duobus magnis juxta
        infra apicem ordinatae ....................................... G. bigemma
 2b. Apice semicellu!arum producto.
   3a Margine cellularum integro, granulis in serie radiali ordinatis ... C. vexatum
   3b. Margine cellularum undulato vel crenulato.
     4a Cellulae cum granulis minutis in serie radiali ordinatis
         .•...........,..........................,..... C. Sportella var. subundum
     4b. Cellulae glabrae, sed cum granulis quaternis magnis juxta infra apicem
        ordinatis .......................................,...i.......... C. eductum
lb. Cellulae cum tumore centrali ordinatae.
 2a. Cellulae circiter tam longae quam latae vel leviyer longiores quam latiores.
   3a. Cellulae sine granulis diversis in dispositione, granulis centralibus leviter
       magnis ...................................... C. Botrytis var. subtumidum
   3b. Cellulae cum evidente serie marginali granulorum ordinatae.
     4at Cellulae sine granulis ad marginem.
       5a. Cellulae cum tumore centrali glabro in unaquaque semicellula
          ..................................................:.......... C. occultum
       5b. Cellulae cum tumore centrali granulato in unaquaque semicellula
        6a Cellulae in latere visae circulares .............................C. Blyttii
          7a Semicellulae cum papiila singula ad medium . . . . . . . . . . f. Iithuanie um
          7b. Semicellulae cum granulis 4 parvis ad medium tumoris ...... f. typica
        6b. Cellulae in latere visae ovatae.
          7a. Cellulae cum crenis 46 ad marginem lateris utrobique, crenis rotundis,
         ' inter crenas acutas ................................. C subcrenatum
            8a Sernicellulae cum serie verticali granulorum ad medium ordinatae
                '''''''''''''''•••••••••••••••••-••r••••••................. f. typica
            8b. Semicellulae cum serie arcuata granulorum ad medium ordinatae
              ' •••••••••••......................................... var. Nordstedtii.
          7b. Cellulae cum crenis tribus ad marginem lateris utrobique, crenis
              emarginatis, inter crenas cavas ................. C. sabprotumidum
            8a. Crena lateralis emarginata, tumore granulato cum serie 3--4 verticali
               granulorum ordinato .................,..................... f. typica
            8b. Crena lateralis bigranulata, tumore granulato reducto cum serie '
               3 granulorum ordinato ......................:.......... var. Gregorii
     4b. Cellulae cum granulis ad marginem ordinatae.
       5a Anguli apicales cum evidentis denticulis ordinati, granulis centralibus in
          serie radiali ordinatis ........................,........... C. subalatum
       5b. Anguli apicales sine denticulis, granulis centralibus in serie verticali
          ordinatis.
        6a. Crenae emarginatae, serie centrali granulorum evidentis et magnis
            ••••••••••••••••••...........,..................:.'..... G.subcostatum
          7a. Cellulae 26-38xi in longitudinem ............................. f. typica
          7b. Cellulae 19-24tt in longitudinem ..........'.... ..."............ f. minor
         6b. Crenae minute bigranulatae, serie centrali granulorum parvis
            ••••••,...•...............;......•............,......... C, formosulum
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              7a Marg•ine laterali inferiori crenato, apice undulato ........,..... f. typica
              7b. Margine laterali inferiori integro vel subcrenato, apice recto vel
                 paullo ,retuso ................................... var. mesochondrium
      2b. Cellulae circiter ll-lk plus Iongiores quam latiores.
       3a Margine cellularum integro.
         4a. Membrana ex toto granulata vel spinata.
           5a Membrana ex toto cum serie radiali granulorum ordinata, apice angusto
              ......................................,.... C. retusum var. angustatum
           5b. Membrana cum serie marginibus denticulorum ordinata, apice lato
              ...............,..................................... C. Mialinvcrnianum
         4b. Membrana glabra in faciem sed granulata ad marginem
            .............................................. C. paulense var. japonicum
       3b. Margine cellularum undulato vel crenato.
         4a. Cellulae sine serie marginibus granulorum ............,..... C. binodulum
         4b. Cellulae cum serie marginibus granulorum ordinatae.
          5a Cellulae cum tumore mediano ordinatae.
            6a Apice 5-6 crenato, granulato-tumore cum rigidis 6-8 granulis .. C. binum
            6b. Apice 4-crenato, granulato.tumore cum 5-6 serie verticali granuiorum
               ordinato ........................................,..,. C subspeciosum
             7a Crenis lateralibus 6, cellul.te 40-50pt in longitudinem ........ f. typica
             7b. Crenis lateralibus 8-9, cellulae 73-80pt in longitudinem .. var. validius
   Cosmarium orthostichum LuND. var. pumilum LUND. in Nov. Act. Regn.
;")oc. Ups. I!I, 8, 25, 1871; WEsT Monogr. Brit. Desm. 3, 169, 1908;SCHvl.Z Bot. Arch. 2, 132,
192:?L ; DIcK MitL Pftiiz. Nat. Ver. Po!lichia 3, 130, 1930; PRESCOTT & SCOTT Trans. Amer.
Micr. Soc. 61, 13, 1942.
   Var. cellulae minores quam in forma typica; semicellulae subelliptico-
trapeziformes, granulis in seriebus 4 transversalibus et circa 8-9 verticalibus
trans fronte semicellulae. Long. 25pa, Lat. 22.4pa, Lat. isth. 7pa.
   Hab. Hondo: bishitano-junsai-tsutsumi in Uzen (New to Asia) (PL
XXVII, Åí 7)
   Distr. Europe, U. S. A.
   Cosmarium orthostichnm forma subpolonica MEsslK. in Vierte!j. Naturf.
Ges. Zurich. 74, 154, 192.9.
   Semicellulae aliquantum truncato-pyramidatae, sinu angusto-lineari non
angusto aperto, granulis numerosioribus generaliter parvis sed granulis
quaternis magnis in centro semicellularum ornatis. Long. 32.3pa, Lat. 30pa,
Lat. isth. 8.6p.
   Hab. Hondo: Kotsutsumi-nishi-ike in Mikawa. (New to Asia) (Pl. XXVI,
f. 12)
   Distr. Switzerland.
   Cosmarium polonicum RACIB. in MIGui.A Krypt FL 2, 460, 1907; GR6NBLAD Act
Soc. Faun, Flor. Fenn. 47, 46, 1920; Mem, SQc. Faun. Flor. Fenn. 10, 268, 1934; BoRGE Ark. Bot.
28A, 36, 1936;HIRANo Journ. Jap. Bot 20, 48, 1944.
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   Cellulae parvae,' leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari in vertice leviter ampliato; semicellulae subtrapeziformes,
                                                 sangulis basalibus bene rotundis, marginibus lateralibus convexis convergen-
tibus, apicibus paene rectis vel leviter convexis cum angulis apicalibus
obtuse rotundis ; membrana granulata, granulis irregulariter dispositis. Long.
20-28pa, Lat. 19-22.4pa, Lat. isth, 6-8.4pa.
   Hab. Hokkaido: Ko-numa in Oshima. Hondo: Komozuchi in Mutsu;
Aka-numa in Ugo; Chukawa-ike in Uzen; Kobuchi-numa, Naga-numa, Izu-
                                                      Anuma in Rikuzen ; K6riyama, Kagami-ishi-mura in Iwashiro ; Omine-numa
in K6zuke; Ushiku-numa in Hitachi; Onjaga-ike in Kamifusa; Mt. Kiriga-
mine, Inago of Kitamaki-mura, Lake Nakatsuna, Ashinota-ike in Shinano;
Kotsutsumi-nishi-ike in Mikawa; Biwa-ike in Owari; J6do-ike in Ise;
Shinohara-ike in Oomi. Shikoku: Yamada in Tosa. Kiushiu: Imuta-ike,
Nakahama of Lake Ikeda in Satsuma ; Miyazaki in Hiuga. (Pl. XXVII, f. 5)
   Distr. Japan, Europe.
   Cosmarium Sikhimense TURNER in K. Sv. Vet. Akad, Handl. 25, 61, 1893 ; HIRANo
Journ. Jap. Bot. 20, 48, 1944.
   Cellulae mediocres, circiter 1.-] lonegiores duam latiores, profunde con-
strictae, sinu angusto-lineari in 'vertlce leviter dilatato; semicellulae sub-
trapeziformes, angulis basalibus bene rotundis, apicibus angustis rectis vel
leviter convexis, angulis apicalibus latissime rotundis ; membrana granulata,
granulis in seriebus concentricis radiatis in ambitu et intra marginem; a
latere visae circulares. Long. 35-47pa, Lat. 27-38.7p, Lat. isth. 11-19pa.
   Hab. Hokkaido: Ch6bushi-numa in Nemuro; T6ro in Kushiro; Nikuru-
numa, Kucharo-ponto, Koetoi-konuma in Kitami; Toyokoro in Tokachi;
Shiraoi-poroto-numa in Iburi. Hondo : Hirumo-numa, Futatsuyagata in Ugo ;
K6riyama in Iwashiro; 6mine-numa, Mt. Akagi in K6zuke; K6rido.]ono-
                                     Aike in Echigo; Happ6-ridge, Karuisawa, Ohanami-ike, Lake Nakatsuna,
Kizaki in Shinano; Biwa-ike in Owari; Tanuki-numa in Suruga;J6do-ike
in Ise ; Mizoroga-ike in Ya nashiro. Shikoku : Shiramizu-pass in Iyo. Kiushiu :
                                                    AImuta•ike, Nakahama of Lake Ikeda in Satsuma; Ahira in Osumi; Miya-
zaki in Hiuga. (Pl. XXVII, f. 11)
   Distr. Japan, India.
   Judging from the inaccurate figure and description given by TuRr ER,
I have assigned our form to this species. The cell wall is always granu-
lated, but the granules are small and radially disposed. In vertical view
of semicell the median part of semicell does not show any tendency of
infiation. This species is allied to the Cosmarium Punctulatum, especially
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var. granulusculum but is different trom it by larger size of semicell and
well granulated cell wall. This species is widely distributed in marshes
and ponds.
   Cosmarium BotrytiS MENEGH. in Roy & BissET journ. Bot. 24, 194, 1886; WEsT
Monogr. Brit. Desm. 4, 1, 1911; SMITH Wisc• Bull. 57, 33, 1924; OKADA Journ. Imp. Fish.
Inst. 30, 163, 1934; TAyLoR Pap. Mich. Acad. Sci. 19, 251, 1934; INsAM & KRIEGER Hedw.
76, 97, 1937; OKADA Inkwa 169, 1939; TAFT Ohio Journ. Sci. 45, 192, 1945.
   Cellulae mediocres vel maiores, leviter longiores quam latiores, profunde
constrictae, sinu angusto-lineari in capite leviter dilatato; semicellulae
angulari-pyramidatae, angulis basalibus late rotundis, marginibus lateralibus
convexis, apicibus angustis truncatis et rectis vel leviter convexis; membrana
regulariter et aequaliter granulata, granulis parum in serie concentricis ad
marginem, sed prope centrum irregularibus; a latere visae ellipticae; a
vertice visae ellipticae. Long. 56-59pa, Lat. 50-54pa, Lat. isth. 14-18pt.
                          A
   Hab. Kiushiu: Ahira in Osumi. (Pl. XXVII, f. 13)
   Distr. Japan, Kuriles, Manchuria, China, Siberia, Mongolia, Ceylon, Pamir,
Asia Minor, Europe, Greenland, Spitzbergen, Nova Zembla, N. & S. America,
New Zealand, S. Africa, Azores.
   var. depressum W. & G. S. WEsT in Monogr. Brit. Desm. 4, 7, 1911.
   Cellulae breviores, circiter leJ duplo longiores quam latiores ; semicellulae
depressae, angulis basalibus latissime rotundis, angulis apicalibus obtusis.
Long. 67pa, Lat. 56pa, Lat. isth. 14fo.
   Hab. Hondo: H6zawa-ike in Iwashiro. (New to Asia) (Pl. XXVII, f. 12)
   Distr. British Isles.
   var. subtumidum WITTR. in WEsT Monogr. Brit. Desm. 4, 4, 1911.
   Cellulae latiores, granulis cum centrali tumore Ieviter maiores quam in
ceteris. Long. 56pa, Lat. 51pa, Lat. isth. 14pa.
   Hab. Hondo: Rokujizo in Yamashiro. (New to Asia) (Pl. XXVII, f. 25)
   Distr. Siberia, Europe, Greenland, Canada.
   Cosmarium Raciborskii LAGERH. inJoHrysoN Bull. Torrey Bot. Club 22, 294,1895;
MIGul.A Krypt. Fl. 2, 449, 1907; HoMFEI.D Pflanzenf. 12, 53, 1929 ; SKuJA Act. Horti BoL Univ,
Latv. 4, 64, 1929 ; INsAM & KRIEGER Hedw. 76, 107. 1937.
   Cellulae submediocres, circiter tam longae quam latae vel leviter latiores
quam longiores, profunde constrictae, sinu angusto-lineari vel acuto aperto et
extremo ampliato, extrorsum aperto; semicellulae rhomboido-subtrapeziformes,
marginibus lateralibus inferioribus convexis et divergentibus, marginibus
lateralibus superioribus convergentibus et rectis vel convexis, apice angusto-
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recto vel con-vexo, marginibus lateralibus rotundis ; a vertide visae angustor
rhomboidae; a latere visae circulares; membrana granulata, granulis in.
serie radiali ordinatis ; chromatophoris cdm pyrenoidibus duobus in unaquaque
semicellula. Long. 42-49pa, Lat. 50.4-56fo, Lat. isth. 15.4-19.6pa.
   Hab. Hokkaido : Tomakomai, Shiraoi-poroto-numa in Iburi. (New to AsiaÅr
(Pl. XXVII, f. 28)
   Distr. Europe, N. America.
   Cosmarium punctulatum BRfiB. in RoY & BIssET ]ourn. Bot. 24, 195, 1886 ; MIG(Ji.A
Krypt.'FL 2, 457, 1907. WEsT Monogr. Br•it. Desm. 3, 2Q6. 19Q8 ; AI,!.oRGE Rev. Alg. 5, 359.
1930 ; INsAM & KRIF.GEp. Hedw. 76, 106, 1937; HIRANo Journ.' jap.' Bot. 20, 38, 1944.
   Cellulae parvae, leviter longiores quam latiores, profunde constyictae,
sinu angusto-1ineari in vertice subampliato et exterius leviter aperto;
semicellulae oblongo-trapeziformes vel late truncato-pyramidatae, angulis
basalibus rotundis, marginibus lateralibus convexis copvergentibus, apicibus
late tfuncatis rectis vel leviter convexis cum angulis apicalibus rotundis;
membrana minute et dense granulata, granulis in seriebus concentricis vel
irregulariter 'verticalibus vel oblique instructis; a latere visae circulares; a
vertice visae ellipticae, lateribus in medio utrobique cum paullo inflatione.
Long. 23-41pa, Lat. 21-35pa, Lat. isth. 7-10pa.
   Hab. Hokkaido: Akan-junsai-numa, Kiritappu, Tokotan in Kushiro;
Sarufutsu, Kutcharo-ponto, Wakkanai in Kitami; Minenobu, Horomui,
Nopporo, Moere-numa, Nakano near Sapporo in Ishikari; Yfifutsu in Iburi;
Ko-numa, Junsai-aka-numa in Oshima. Hondo: Akamizuzawa of Mt.
Hakkoda, Kurobo-numa, Nagatai in Mutsu ; Naga-numa of Mt. Hachimantai
                                                          Ain Rikuchti; Hoso-numa, Aka-numa, Megata in Ugo; Saigo-mura, Oishita,
Hijiori-naga-numa, Mazawano-naga-numa in Uzen ; Kobuchi-numa in Rikuzen ;
H6zawa-ike, Akai in Iwashiro; Umaushi-numa in Iwaki; Oze in K6zuke;
Goda-numa in Shimofusa; G6no-ike, Kitaura in Hitachi; iMohara, Onjaga-ike in
Kamifusa; Matsunoyama-6ike in Echigo; Tashihara-ike, Gakinotanbo, Sennin-
ike in Etchti ; Kanori-ike, Ashinota-ike, Kamik6chi, Shigak6gen, Happ6-ridge,
                              AMt, Kazafuki in Shinano ; Tamaru, Okaguchi in Ise ; Nukigawa, Matsubara-
naiko, Fuse-ike in Oomi; Shakuhachi-ike, Rokujizo in Yamashiro; Ikejiri-r
ike in Tanba. Shikoku : Matsuyama in Iyo. Kiushiu : Imuta-ike in Satsuma.
(Pl. XXVII, f. 15)
   Distr. Kosmopolitan.
  var. rOtundatum KLEBS in WEsT Monogr. Brit. Desm. 3, 211, 1908; HIRANO Bot.•
Mag. 66, 133, 1953.
  Cellulae angulares, non pyramidatae ut in forma typica, apicibus leviter
184 Minoru HIRANo: Flora Desmidiarum Japonicarum
convexis, granulis minutis uniformibus non variatis. Long. 43-47.3pa, Lat.
30-34.4pa, Lat. isth. 10.8fo.
   Hab. Hondo: Kurobishi on Happ6-ridge in Shinano. (Pl. XXVII, f. 14)
   Distr. Japan, India, Br.itish Isles.
   var. subpunctulatum (NORDST.) BbRG. in WEsT Monogr. Brit. Desm. 3, 209, 1908;
MEsslKoMMER Viertelj. Naturf. Ges. Zurich 74, 155, 1929; SKvopLTzow Phillip. Journ. Sci.
49, 151, 1932 ; INsAM & KRIEGER Hedw. 76, 106, 1937 ; YAMAGuCHI & HIRANo Act. Phytotax.
Geobot. 15, 23, 1953.
   Var. tumoribus centralibus semicellularum nonnihil cum granulis inae-
qualibus ornatis, granulis centralibus 7 in serie concentrica vel seriebus
duabus horizontalibus dispositis, infra apicem granulis 3-5 submagnis
ornatis. Long. 28-34.4pa, Lat. 28-30fo, Lat. isth. 8.4-9.5pa.
   Hab. Hokkaido : Onne-numa in Nemuro ; Kiritappu in Kushiro. Hondo :
Benze-numa in Mutsu ; Hizume in Rikucha ; 6ishita in Uzen ; Izu-numa in
Rikuzen; K6riyama in Iwashiro; Lake Biwa, Shinohara-ike in Oomi. (Pl.
XXVII, f. 10, 19)
   Distr. Japan, Siberia, Europe, U. S. A., New Zealand, Brazil.
   Cosmarium horomuiensis HIRANO in Act. Phytotax. Geobot. 14, 71, 19sl.
   Cellulae submediocres, circiter 1-l- longiores quam latiores, profunde
constrictae, sinu angusto-lineari extremo leviter dilatato; semicellulae
trapeziformes, angulis basalibus obtusis, marginibus lateralibus convexis,
apicibus rectis cum angulis apicalibus obtusis ; membrana granulis ordinata,
5 granulis magnis in seriebus transversalibus infra apicem, seriebus superi-
oribus duabus et seriebus inferioribus tribus granulis, granulis superioribus
et inferioribus alternanter ordinatis, cum granulis parvis 5-6 ad marginem
a basi ad apicem equidistanter ordinatis, cum serie scrobiculorum intra
marginem lateralem utrobique et serie transversali 5 scrobiculorum supra
isthmum, uno mediano leviter inferiori quam ceteris in dispositione ordina-
tis; a latere visae subcirculares, cum seriebus duabus verticalibus granulorum
a basi ad apicem, lateribus granulis magnis duobus in parte superiori
utrobique ordinatis. Long. 39pa, Lat. 31pa, Lat. isth 11pa.
   Hab. Hokkaido: Horomui in Ishikari. (Pl. XXVII, f. 16)
   Distr. Japan,
   Cosmarium bipunctatum BbRGESEN in WEsT Monogr. Brit, Desm. 3, 213, 1908;
TAFT Ohio journ. Sci. 45, 192, 1945.
   Celiulae subparvae, leviter longiores quam latae, profunde constrictae,
sinu angusto-lineari; semicellulae trapeziformes, angulis basalibus et apica-
libus obtusis, marginibus lateralibus convexis convergentibus, apicibus late
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truncatis, marginibus undulato-crenatis, crenis apicalibus 6 cum angulis
apicalibus et crenis 6 lateralibus utrobique cum angulis apicalibus et
basalibus, seriebus duobus radialibus granulorum intra marginem, in centro
granulis duobus prominentibus horizontaliter dispositis; a latere visae
circulares, lateribus prope medio utrobique -granulis singuliS ornatis; a
vertice visae oblongoellipticae, lateribus cum duobus granulis in medio
utrobique. Long. 18.2pa, Lat. 14pa, Lat. isth. 5.6pa.
   Hab. Hondo: Hibushi-numa in Iwaki. (New to Asia) (Pl. XXVIII,f. 11)'
   Distr. Europe, U. S. A., BraziL
   Cosmarium pseudoquinarium HIRANO in Mem. Coll. Sci. Univ. Kyoto, B. 19, 66,
1948.
   Cellulae parvae, circiter lt plus longae quam latae, profunde constrictae,
sinu angusto-lineari extremo subampliato; semicellulae late pyramidatae
vel subsemicirculares, angulis basalibus rotundatis, angulis apicalibus late
rotundatis, apicibus truncatis et rectis vel leviter convexis, intra apicem
granulis magnis quaternis in linea horizontali ordinatis, marginibus latera-
libus convexis et 5-6 granulis minoribus ordinatis; in centro seriebus binis
horizontalibus granulorum minorum, 5-6 in serie utraque; a latere visae
subsphaericae, apicibus leviter truncatis, in centro granulis minoribus in
seriebus binis verticalibus et granulis paucis a basi ad apicem usque
ordinatae, granulis majoribus singulis utrobique prope apices; a vertice
visae ellipticae, intra marginem subconvexae, serie granulorum 6 ordinatae,
granulis in centro majoribus et intra polum minoribus, in apicis centro
glabrae. Long. 25.2-28pa, Lat. 19.6-22.4pa, Lat. isth. 6.5-7pa.
   Hab. Hondo: Koke-numa in Ugo; Ozegahara in K6zuke;Mizoroga-ike
in Yamashiro. (Pl. XXVIII, L 22, 23)
   Distr. Japan.
   Cosmarium vogesiacum LEMAIRE in .MIGuLA Krypt. Fl. 2, 466, 1907; MEssiKoMMER
Viertelj. Naturf. Ges. Zurich, 80, 52, 1935; HIRANo Act. Phytotax. Geobot. 12, 161, 1943.
   Cellulae minutee, leviter longiores quam latiores, profunde constrictae, sinu
angusto-1ineari in capite leviter dilatato et externe aperto ; semicellulae elliptico-
pyramidatae, angulis basalibus rotundis, marginibus lateralibus convexis
convergentibus, angulis apicalibus late rotundis, apicibus late truncatis, rectis
vel leviter convexis; membrana granulata, cum granulis parvis quorum
duo majores in medio et dispositis in circa series tres horizontales transverse
semicellulae et granulis circa 12-14 in ambitu toto marginis ordinatis; a
latere visae semicellulae sunt circulares, cum uno granulo in medio utrobi-
que; a vertice visae ellipticae, et a latere cum granulis duobus in medio
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utrobique et polis leviter acute rotundis. Long. 15.4-16.8pa, Lat. 15,4-16pa,
Lat. isth. 6.4-7pa.
   .Hab. H6kkaido: Kiritappu in Kushiro. Hondo : Hachimantai in Mutsu ;
Mt. Kurikoma in Ugo; Ojiroi in Iwaki; Ozegahara in K6zuke ;• Happ6-ridge,
Mt. Kirigamine in Shinano; Ishigaki-ike in Ise; Fuse-ike, Mt. Hira in Oomi.
,(Pl. XXVII, f. 26)
   Distr. Japan, Europe.
   I am not certain whether this species is a true Cosmarium vogesiacum
or is an other species since I have not seen the LEMAiRE's original paper.
According to the MEssiKoMMER's figures on the Viertelj. NaturÅí Ges.
Zurich Vol. 80, pl. 4, f. 54 and pl. 5, f. 56 the semicell is elliptic-pyramidate
in forrn and the granules are disposed in somewhat irregularly two radial
series within around the margin, while in our forms the granules are
disposed in a somewhat transverse series across the face of the semicell,
about three series are visible, and two large gtanules are at the centre.
Another noteworthy species is Cosmarium biPunctatum that is trapezoid
semicell. This species has a radial series of granules within the margin
and two Iarge granules at the centre of semicell. Both species are similar
each other in disposition of granules and in having the central large
granules, but the form of sernicell is quite different. This species is not
common in our country, and is found at the margin of marshes or peaty
bogs of lowland and upland.
   Cosmarium dichondrum W. & G. S. WEsT in Trans. Linn. soc. Bot• 5, 65, 1895;
KRIEGER Arch. HydrobioL suppL 11, 175, 1932.
   Cellulae parvae, leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari extremo leviter ampliato; semicellulae elliptico-subtra-
peziformes, angulis apicalibus et basalibus obtusis, apice truncato et recto ;
membrana minute granulata, granulis in serie radiali ordinatis, cum
granulis duobus magnis prominentibus ad centrum juxta infra apicem; a
latere visae circulares, lateribus cum prominentibus granulis prope apicem
utrobique; a vertice visae ellipticae, lateribus cum granulis duobus ad
medium utrobique. Long. 19.6pa, Lat. 18.2pa, Lat. isth. 7pa.
   Hab. Hokkaido: Horomui in Ishikari. (New to Japan) (Pl. XXVII, f. 20)
   Distr. Sumatra, Bali, Madagascar.
   var. subhexagonum W. & G. S. WEsT in Ann. Roy. Bot. Gard. Calcatta- 6, 207,
1907.
   Semicellulae late. truncatQ-pyramidatae, .marginibus lateralibus convexis
convergentibus, angulis basalibus rotundis, angulis apicalibus obtusis, apicibus
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       i- -- - -ttruncatis, rectis, granulis m serie radialibqs in toto ambitu et intra marginem,ip centro semicellularum granulis similibus circa 4-5 et granulis magnis
duobus infra apicem ornatis. Long. et Lat. 25pa, Lat. isth. 8.6pa.
   Hab. Hondo: Kotsutsumi-nishi-ike in Mikawa. (New to Japan) (Pl.
XXVII, f. 21)
   Distr. Btirma.
   Cosmarium trachypleurum Lul D. var. Nordstedtii GUTW. in KRiEGF:R Arch•
Hydrobiol, suppl. 11, 188. 1932.
   Semicellulae pyramidato-semicirculares ; a vertice visae rhomboides, infla-
tione mediana plus distinctae. Long. 34.4pa, Lat. 25.8pa, Lat. isth. 10.8@.
   Hab. Kiushiu: Nakahama of Lake Ikeda in Satsuma. (New to Japan)
(Pl. XXVII, f. 6) '
   Distr. Java, Sumatra.
   var. cornutum BORGE in Bih. K. Sv. Vet Akad. Handl. III, 19, 29, 1894.
   Var. semicellulae cum granulis centralibus parvis circa 6 in forma
circulare ordinatae, spinis marginibus acutis et longioribus quam forma
typica, spinis gradatim longis sursum apicem, spinis apicaiibus superlongis.
Long. 47.6", Lat. 39.2-, Lat. isth. 14pa.
   Hab. Hokkaido: Kiritappu in Kushiro. (New to Asia) (Pl. XXVII, f. 9)
   Distr. Europe.
   Cosmarium sexnotatum GUTW. in WEsT Monogr. Brit. Derm. 3, 227, 1908.
   Cellulae parvae, leviter longiores quam latae, profunde constrictae, sinu
angusto-lineari in capite leviter dilatato; semicellulae subcirculares, angulis
basalibus subrectangularibus, marginibus lateralibus convexis leviter 4-
crenatis, apicibus rectis, in centro semicellularum cum seriebus transversa-
libus 3 granulorum ; a latere visae subcirculares ; a vertice visae rhomboido-
ellipticae, lateribus in medio utrobique cum 3-granulato-tumoribus. Long.
32.3fo, Lat. 30pa, Lat. isth. 9.5pa.
   Hab. Kiushiu: Nakahara-ike of Fukiagenohama in Satsuma. (New to
Asia) (Pl. XXVII,L23) . ,
   Distr. Europe.
   Cosmarium furcatospermum W. & G. S. WEsT in Monogr. Brit. Desm. 3,
206, 19. 08 ; DIcK Mitt. Pftilz Ver. Nat. Pollichia n. f. 3, 127, 1930 ; SKvoRTzoW Phillip. journ.
Sci. 49, 151, 1932; INsAM & KRIEGER Hedw. 76, 100, 1937; PREsCoTT Pap. Mich. Acad. Sci.
23, 206, 1938.
   Cellulae parvae, leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari extremo leviter ampliato; semicellulae truncato-semi-
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circulares, marginibus crenatis, crenis lateralibus 4-5 (cum crenis basalibus),
angulis basalibus rectangulari-rotundis, apicibus truncatis 4-crenatis; a
latere visae paene circulares; a vertice visae ellipticae; membrana glabra,
sed intra totum marginem seriebus radiantibus duobus grqnulorum, in
centro supra isthmum granulis minutis duobus ordinata. Long. 19.6-29.4p,
Lat. 18.2-25.2pa, Lat. isth. 5.6-8.4pa.
   Hab. Hondo: Komotsuchi iri Mutsu; Kawashiri, Nishi-numa in Ugo;
Kobuchi-numa in Rikuzen; K6riyama, Kagami-ishi-mura in Iwashiro;
Onjaga-ike in Kamifusa; Higusa-numa in Shimofusa; Toba in Ise; Ariga-
ike, Rokujizo in Yamashiro; Ikejiri-ike in Tanba. Shikoku: Yamanouchi-
mura in Sanuki; Shiramizu-pass near Matsuyama in Iyo. Kiushiu: Naka-
hama of Lake Ikeda in Satsuma. (New to Asia) (Pl. XXVIII, f. 10)
   Distr. Europe, N. America.
  var. koreana SKV. in Phillip. Journ. Sci. 49, 151, 1932.
   Cellulae maiores, leviter longiores quam latae, granuli quoque maiores,
robustiores. LQng, 31-32pa, Lat. 25-28pa, Lat. isth. 8-11/i.
   Hab. Hokkaido : Onne-numa in Nemuro ; Tokotan in Kushiro ; Sarufutsu
in Kitami; Minenobu in IshikarL Hondo: Kanori-ike, Inago of Kitamaki-
mura in Shinano; Ariga-ike, Shakuhachi-ike in Yamashiro; Ikejiri-ike in
Tanba. Shikoku: Matsuyama, Morimatsu in Iyo. (New to Japan) (Pl.
XXVIII, f. 7, 8)
   Distr. Corea.
   Cosmarium quinarium LUND. in Nov. Act. Re.Jn. Soc. Ups. III, 8, 28, 1871; WF.sT
Monogr. Brit Derm. 3, 216, 1908; SMITH Wisc. Bull. 57, 36, 1924; DoNAT pflanzenf. 5, 18,
1926; SKuJA Act. Horti Bot. Univ. Latv. 3, 170, 1928; TAyLoR Pap. Mich. Acad. 5ci. 19, 264,
1934; OKADA Bot. Mag. 50, 258, 1936;HIRANo Act. Phytotax. Geobot. 12, 161, 1943.
   Cellulae modicae, subhexagonales, circiter lt duplo longiores quam
latiores, profunde constrictae, sinu angusto-lineari in apice aperto; semi-
cellulae late pyramidato-truncatae, angulis basalibus rotundis, marginibus
lateralibus leviter convexis, apicibus truncatis rectis cum angulis apicalibus
rotundis, marginibus cum granulis parvis acutis 14-15 et infra apicem
cum granulis magnis quaterna in serie horizontali ordinatis, intra angulos
basales granulis minutis 2-3 et in centro granulis magnis 5 in seriebus
duabus (2 subter et 3 supra), inter granulos magnos (5) puncta tria in
formam triangulari ordinatis ; a latere visae paene circulares, apicibus leviter
truncatis, lateribus uti obique ctim tribus granulis magnis et granulis' parvis
in seriebus duabus verticalibus a basi ad apicem, sed ,prope basim granulis
quaternis ordinatis; a vertice visae ellipticae, granulis magnis quaternis
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 intra marginem lateralem utrobique ordinatis, in centro glabris. Long. 42-
 43pa, Lat. 33-34pa, Lat. isth. 11.57k2.7pa.
    Hab. Hokkaido; Horomui in Ishikari. Hondo: Kotsutsumi, Benze-numa
in Mutsu; Koke-numa, Aka-numa, Moritake-6tsutsumi, Megata, Mt. Kuri-
koma in Ugo ; Hizume in Rikuchti ; Chakawa-ike, bishita, Hijiori-naga-numa
in Uzen; K6riyam' a, H6?awa-ike, Nogiwano-kwannon-ike, Akai in Iwashiro;
Hibushi-numa in Iwaki; Omine-numa, Ozegahara in K6zuke; Kanazuka-m' ura,
K6ridonono-ike in Echigo; Mt. Kirigamine, Shirouma-6ike in Shinano;
Gakino-tanbo in Etchti; Kotsutsumi-nishi-ike, Takashihara in Mikawa;
Ishigaki-ike, J6do-ike, Kanash6zu in Ise; Mt. Hira, Nukigawa in Oomi.
Kiushiu : Imuta-ike in Satsuma. (Pl. XXVII, f. 22)
   Distr. Japan, Europe, N. America.
   Cosmarium quinarium in our country is somewhat different from the
European forms in the manner of arrangement of the larger granules. In
European forms the large granutes are disposed within the apical and
lateral margins while in our forms four large granules are disposed in
transverse serie just below the apex, and the marginal granules are distin-
ctly smaller than that of the apical serie. Such forms are already recorded
by G. M. SMI'rH from the lakes of Wisconsin in the United States.
Cosmarium quinarium is distributed widely in the peaty bogs or marshes
of the central and northern parts of Japan.
   Cosmarium otuS KRIEGER in Arch. Hydrobiol. suppl. 11, 181, 1932; HIRANo AcL
Phytotarc Geobot. 14, 50. 1950.
   Cellulae modicae, blliptico-hexagonales, circiter lg duplo longiores quam
latiores, profunde constrictae, sinu angusto-lineari in capite leviter dilatato ;
semicellulae truncato-pyramidatae, angulis basalibus obtusis, marginibus
lateralibus convexis crenatis, crenis lateralibus circa 6-7 (cum angulis
apicalibus et basalibus) utrobique, apicibus leviter convexis 4-crenatis (cum
angulis apicalibus), crenis apicalibus leviter minoribus quam crenis latera-
libus, angulis apicalibus granulis acutis parvis vel spinis brevibus exterius
instructis ; membrana in serie radiali verruci intra marginem totum instructa
et plus quam ceteris punctata, punctulis sparsim sed in centro majoribus
et distinctibus ornata. Long. 49.5p, Lat. 41pa, Lat. isth, 10.8p.
   Hab. Hondo: Shinohara-ike in Oomi. (Pl. XXVII, f. 17)
   Distr. Japan, Sumatra.
   Cosmarium tetraophthalmum BRkB. in Roy & BissET Jourtu Bot. 2i, 195, 1886;
MIGul.A Krypt. Fl. 2, 452, 1907; WEsT Monogr. Brit. Desm. 3, 270, 19]8; OiÅqADA journ. Irnp.
Fish. Inst. 30, 172, 1934; TAyLoR Pap. Mich. Acad. 5ci. 19, 269, 1934; I.gsAM & KRIEGER
Hedw. 76, 109, 1937; MEsslKoMMER Hedw. 78, 185, 1938.
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   Cellulae magnae, circiter 1}, longiores quam latae, profunde constrictae,
sinu angusto-lineari ad verticem sed exterius acute aperto ; semicellulae late
ovatae vel pyramidato-ovatae, angulis .basalibus late rotundis, apicibus
leviter truncatis; mernbrana granulata, granulis magnis circa 12-14 in
unoquoque latere, apicibus glabris, seriebus radiantibus et concentricis
granulorum prope marginem, in medio reductis et irregularibus sparsimque
ordinatis, inter granulos subtiliter punctatis ; a latere visae subcirculares ;
a vertice visae ellipticae. Long. 106-108pa, Lat. 64.4-69pa, Lat. isth. 17-25pa.
   Hab. Hokkaido: Ytifutsu, Tomakomai in Iburi. Hondo: Ogata in Ugo;
Kashima-cho in Iwaki; Nogiwano-kwannon-ike in Iwashiro; b-hanami-ike
in Shinano. (Pl. XXVII, f. 24)
   Distr. Japan, Kuriles, Mongolia, China, Burma, India, whole Europe,
Greenland, Spitzbergen, N. & S. America, New Zealand, Azores.
   Cosmarium ochthodes NORDsT. in Ofvers. K. Vet. Akad. FOrh. 17, 1875; Muctui.A
Krypt. FL 2, 469, 1907; WEsT Monogr. Brit. Desm. 4, 10, 1911; OKADA Journ. Imp. Fish. Inst.
30, 169. 1930; INsAM & KRIEGER Hedw. 76, 104, 1937; KRIEGER Ber. Dtsch. Bot. Ges. 56,
62, 1938; IRENgE-MARIE Nat. Canad. 75, 156, 1945; TAFT Ohio journ. Sci. 45, 198, 1945.
   Cellulae submagnae, circiter lg- longiores quam latae, profunde constrictae,
sinu angusto-lineari in capite subampliato; semicellulae semielliptico-
pyramidatae vel ovato-pyramidatae, angulis basalibus leviter rotundis,
marginibus lateralibus prope basim convexe divergentibus et subito convexo-
convergentibus ad apicem, marginibus lateralibus distincte 7-granulato-
crenatis (sine crenis apicalibus et basalibus), apicibus truncatis leviter 4-
crenatis (curp crenis duobus apicalibus), granulis magnis in seriebus con-
centricis intra marginem, infiationibus in medio ordinatis; a latere visae
ellipticae. Long. 65-81pa, Lat. 48-56p, Lat. isth. 14-25pa.
   Hab. Hokkaido : Toyokoro-konuma in Tokachi; Tomakomai, T6asa-numa
in Iburi. Hondo : Bora-numa in Mutsu ; G6no-ike in Hitachi ; Daizah6shi-ike,
Kanori-ike in Shinano; Ikejiri-ike in Tanba. (New to Japan) (Pl. XXVIII,
f. 1)
   Distr. Kuriles, S. China, whole Europe, Nova Zembla, Greenland, Spitz-
bergen, N. America.
    Cosmarium margaritiferum MENEGH. in RAi.Fs Brit. Desm. 100, 1848; M[GT]LA
 Krypt. Fl. 2, 451, 1907; WEsT Monogr. Brit. Desm. 3, 199, 1908; ALLoRGE Rev. Alg. 5, 357,
 1930; OKADA ]ourn. Imp. Fish. Inst. 30, 168, 1934; HrRANo Act. Phytotax. Geobot. 12, 93, 1943.
    Cellulae mediocres, ellipticae, circiter lg longiores quam latiores, profunde
 constrictae, sinu angusto-lineari in capite subampliato ; semicellulae truncato-
 pyramidatae, angtilis basalibus late rotundis, marginibus lateralibus leviter
 convexis et margine granulato-undulatis ad apicem granulis reductis,
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granuli$ circa 10-13 utrobique lateralibus, apicibus late truncatis rectis
sine granulis cum angulis apicalibus late rotundis vel 'subobtuse rotundis;
membrana granulata, granulis mediocriter magnis et regularibus in ambitu
totius marginis sed non apicibus rectis, intra marginem granulis in seriebus
subconcentricls et irregulariter in medio ordinatis, in medio semicellularum
.granuli.s min?ribus irregularibusque et inter granulos scrobiculis minutis
ordinatis ; a latere visae ellipticae, granulis in seriebus verticalibus ' a vertice
visae elliptico-oblongae ; centro glabro ; chromatophoris axialibus cdm duobus
pyrenoidibus in unoquaque sernicellula. Long. 56-78pa, Lat. 48-59pa, Lat.
isth. 17-26.6fo.
   Hab. Hokkaido: Horomui in Ishikari; Ko-numa in Oshima. Hondo:
Mt. Hqkkoda, Kotsutsumi, Kygtai in Mutsu ; Hoso-numa, Megata, Hirumo-
numa m Ugo; Chakawa-ike, Oishita, Mazawano-naga-numa, Hakuryu-ko,
Eboshi-numa in Uzen ; Izu-numa, Kesho-numa in Rikuzen ; Umaushi-numa,
Hibushi-nunia, Ojiroi, Kashima-cho in Iwaki; Akaiyachi, Nogiwano-kwannon-
ike in Iwashiro; 6mine-numa, Mt. Akagi, Ozegahara in K6zuke; Mt.
Eboshi-dake in Etchu; Mt. Kirigamine, Happ6-ridge, 6-hanami-ike in Shina-
no ; Kotsutsumi-nishi-ike, Takashihara in Mikawa ; Ishigaki-ike, Kanash6zu,
Tamaru in Ise; Shinohara-ike, Fuse-ike in Oomi; Takaraga-ike, Sawano-ike
in Yamashiro. Shikoku: Matsuyama in Iyo; Yamada in Tosa, Kiushiu:
4agami-itse, Nakahama of Lake Ikeda, Imuta-ike in Satsuma; Ahira in
•Osumi; ehatayama of Mt. Kirishima in Hiuga. (Pl. XXVIII, f, 3)
   Distr. Japan, Kuriles, Siberia, whole Europe, Iceland, Greenland, N.
America, Brazil, New Zealand, Azores.
   Cosmarium margaritzferum in Japan is slightly larger than the WEbT's
dimension. This species is widely distributed on the swamps and sPhagnum-
bogs in our country and is sometimes found on the sPhagnum moor of
upland.
   Cosmarium bigemma RACIB. in Pamiettu Wydz. Akad. Um. Krakow 17, 13, 1889•
•(reprint)
   Cellulae submediocres, hexagono-ellipticae, profunde constrictae, sinu
.angusto-lineari in capite dilatato; semicellulae truncato-pyramidatae, angulis
basalibus rotundis, marginibus lateralibus leviter convexis et delicate
undulatis, apicibus truncatis et rectis, angulis apicalibus obtusis ; membrana
•cum granulis duobus prominentibus juxta infra apicem; a vertice visae
rhomboideae, lateribus granulis duobus in utrobique ordinatis; a latere
'visae 'obovatae, lateribus cum granulis ad angulos apicales utrobique.
ILong. 36.4pa, Lat. 28pa, Lat. isth. 9.8pa.
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   Hab. Hokkaido: Shimo-yabetsu in Kitami; Nakano near Sapporo in
 Ishikari. (New to Asia) (Pl. XXVIII, f. 14)
  Distr. Poland.
   Cosmarium vexatum WEST in Monogr. Brit. Desm. 3, 187, 1908; SKvoRTzoW
Phillip. journ. 5ci. 49, 153, 1932; SKuJA Hedw. 77, 65, 1937.
   Cellulae submediocres, leviter longiores quam latae, profurid'e constrictae,
sinu angusto-lineari extremo subampliato; semicellulae truncato-pyramidatae,
angulis basalibus rotundis, angulis apicalibus obtusis, apicibus truncatis
rectis, marginibus lateralibus leviter convexis ; membrana granulata, granulis
in seriebus radiantibus ad marginem, gradatim minoribus et irregulariter
in medio reductis et ordinatis, in medio glabra ; a latere visae subcirculares ;
a vertice visae oblongo-ellipticae, lateribus in medio utrobique cum tumore
glabro ordinatis. Long. 42,de, Lat. 35th, Lat. isth. 11.5Ii.
   Hab. Hondo: Izu-numa in Rikuzen; Matsubara-naiko in Oomi. (New to
Japan) (Pl. XXVIII, f. 12)
   Distr. Siberia, Asia Minor, Europe.
   Cosmarium sportella BREB. var. subnudum W. & G. S. WEsT in Monogr.
Brit. Desm. 3, 186, 1908;TAyLoR Pap. Mich. Acad. Sci. 19,.266, 1934.
   Cellulae longiores quam in forma typica; semicellulae pyramidatae,
apicibus angustioribus et leviter retusis, angulis basalibus subrotundis;
membrana minute granulata, sed non cum granulis centralibus prominentibus.
Long. 42pa, Lat. 33.6p, Lat. isth. 11pa.
   Hab. Hondo: Shakuhachi-ike in Yamashiro. (New to Asia) (Pl. XXVIII, f. 5)
   Distr. Europe, New Foundland.
   Cosrnarium eductum ROy & BIssET in NoRDsTEDT Vid Medd. Nat• Foren. 198.
1888.
   Cellulae submediocres, circiter lg longiores quam latiores, profunde,
constrictae, sinu angusto-lineari extremo leviter dilat3to; semicellulae
subtrapeziformes, angulis basalibus obtusis, marginibus lateralibus convexis
et leviter 3-undulatis in parte inferlore, marginibus lateralibus superioribus
leviter retusis ad angulos apicales, apicibus truncatis et rectis cum angulis
apicalibus rotundis; membrana granulis quaternis in serie transversalibus
juxta infra apicem ordinata ; a latere visae circulares, lateribus cum granulis
ad apicem utrobique; a vertice visae ellipticae,.lateribus cum granulis
quaternis in serie duobus intra marginem ordinatis. Long. 42pa, Lat. 31pa.
Lat. isth. 8.4pa. '
   Hab. Hokkaido: Tomakomai, Numanohata in Iburi. (New to'Asia) (PL
XXVIII, Åí 16, 17)
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   Distr. Europe, Bornholm. •
   Cosmarium occultum SCHMIDLE in ENGr.. Bot. Jahrb. 32, 69, 1902.
   Cellulae parvae, leviter longae quam Iatae, profunde constrictae, sinu
angusto-lineari; semicellulae truncatopyramidatae, marginibus lateralibus
convexis et pro!unde 3-crenatis (cum anguiis apicalibus et basalibus),
marginibus lateralibus inferioribus minute 3-crenatis et leviter majoribus
quam superioribus, angulis basalibus obtusis, angulis apicalibus rotundis,
apicibus truncatis rectis, leviter 3-crenatis; membrana cum seriebus con-
centricis granulorum intra totum marginem, serie duobus granulorum
ordinata, et glabra in ceterum; a vertice visae elliptico-oblongae, lateribus
cum late inflatione ad medium utrobique; a latere visae ovatae, lateribus
•cum late inflatione utrobique. Long. 22.4pa, Lat. 19.6pa, Lat. isth. 7pa.
   Hab. Hokkaido: Horomui in Ishikari. (New to Asia) (Pl. XXVIII, L 15)
   Distr. Central Africa.
   Cosmarium Blyttii WILLE in MIGuLA Krypt. FL 2, 475, 1907; WEsT Monogr. Brit.
Desm. 3, 2L'5, 1908; HIRANo Act. Phytotax. Geobot. 12, 84, 1943.
   Cellulae minutae, leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari; semicellulae trapeziformo-semicirculares, angulis basa-
libus subrectangulari-rotundis, marginibus lateralibus fere 4-crenatis (raro
tricrenatis), apicibus truncatis 4-crenatis (cum angulis ambobus apicalibus),
in ambitu toto granulis uni- vel binis ad marginem ordinatis, seriebus
radiantibus granulorum minutorum (1 vel 2 intra marginem), in centro
supra isthmum granulis tribus vel quaternis majoribus quam in margine
cum granulo vel cum una granulato-subpapilla magna; a latere visae
circulares, cum granulis prominentis in medio utrobique; a vertice visae
ellipticae cum granulis prominentibus medianis utrobique lateralibus; chro-
matophoris axialibus cum singulis pyrenoidibus ordinatis. Long. 17-19pa,
Lat. 14-16.8fo, Lat. isth. 4.2-5.6pa.
   Hab. Hokkaido : Ch6bushi-numa in Nemuro ; T6roko in Kushiro ; Shimo-
ytibetsu, Nikuru-numa, Koetoi-konuma in Kitami; Toyokoro in Tokachi;
Horomui in Ishikari: Ytifutsu in Iburi; Shizukari, Ko-numa, Junsai-numa
in Oshima. Hondo : Naga-numa, Komozuchi in Mutsu ; Hizume in Rikuchti ;
Moritake-6tsutsumi, Nishi-numa, Megata in Ugo; Oishita, Chtikawa-ike,
Mazawano-naga-numa, Hakuryu-ko, Saigo-mura in Uzen ;, Izu-numa, Naga-
numa, Kesho-nuina, Kirifushi-numa in Rikuzen; K6riyama, Akaiyachi in
Iwashiro; tyanko, Umaushi-numa in Iwaki; Kanazuka-mura in Echigo;
Oze-numa, Omine-numa in K6zuke; Kitaura, G6no-ike in Hitachi; Onjaga-
ike, Mohara in Kamifusa; Kanori-ike, 6hanami-ike, Kizaki, Ashinota-ike,
lnago of Kitamaki-mura in Shinano: Takashihara, Kotsutsumi-nishi-ike, b-
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numa in Mikawa; J6do-ike in Ise; Shinohara-ike, Fuse-ike in Oomi;
Mizoroga-ike in Yamashiro. (Pl. XXVIII, f. 29, 30) ,
   Distr. Japan, Manchuria, Siberia, central China, Thailand, Ceylon,,,,whole
Europe, Greenland, N. America, Brazil, Africa, Madagascar, New Zealand.
   Cosmarium Blyttii is widely distributed at the margin of bogs, swamps
and small lakes in mountain regions, but is not found in the sPhagnum
moors of alpine and subalpine regions.
   forma lithuanica RACIB. in Wydz. Akad. Um. Krakow 10. 9, 1889. (rbprint) '
   Semicellulae cum papilla in medio; membrana 6eter'is glabra. Long., et
Lat, 12.6k Lat. isth. 4.2pa. ,
   Hab. Hokkaido: Kiritappu in Kushiro, (New to Asia) (Pl. XXVIII, f. 31År
   Distr. Poland.
   Cosmarium subcrenatum HANTZSCH in NoRDsTEDT Ofvers K. Vet. Akad. FOrh.
21, 1875; WEsT Journ. Linn. Soc. Bot. 33, 304, 1898; Ann. Roy. Bot. Gard. Calcatta. 6, 207,
1907 ; Monogr. Brit. Desm. 3, 228, 1938 ; DIcK KrypL Forsch. 1, 450, 1926 ; TAyf.oR Pap. Mich.
Acad. Sci. 19, 266, 1934; INsAM & KRrEGER Hedw. 76, 109, 1937; MEsslKoMMER Hedw. 77.
64, 1938.
   Cellulae submediocres, leviter longiores quam latiores, profunde const-
rictae, sinu angusto-lineari in vertice subdilatato ; semicellulae semicirculari-
trapeziformes, marginibus lateralibus convexis crenatis, crenis 5 (cum angulis
apicalibus et basalibus), apicibus truncatis et 4-crenatis, crenis omnibus
cum duobus granulis minutis intra marginem, granulis in seriebus concent-
ricis et radialibus circa 3 ordinatis, in centro semicellularum cum granulato-
tumore, granulis in seriebus verticalibus circa 5 (seriebus granulorum 4-5) ;
a latere visae ovatae, apicibus truncatis, lateribus in parte superiori retusis ;
a vertice visae ellipticae, lateribus utrobique cum tumore lato ordinatis.
Long. 22-34pa, Lat. 19.6-28pa, Lat. isth. 6.5-9pa.
   Hab. Hokkaido: Okineppe in Nemuro; Kiritappu in Kushiro. Hondo:
Chukawa-ike in Uzen; G6no-ike in Hitachi; Hakkaku-ike in Kamifusa;
Ashinota-ike in Shinano ; Biwa-ike in Owari. (New to Japan) (Pl. XXVIII, f. 18)
   Distr. Manchuria, Siberia, S. China, Burma, Sumatra, whole Europe,
Iceland, Spitzbergen, Greenland, Franz Joseph Land, N. & S. America,
Africa.
   var. Nordstedtii SCHMIDLE in Ber. Dtsch. Bot. Ges. 11, 551, 1893
   Var. crenis lateralibus 4, apice semicellularum truncato leviter retuso,
non undulato vel crenato, semicellulis cum serie 4 granulorum intra marginem,
cum granulato-tumore elliptico. Long. 25pa, Lat. 22.4pa, Lat. isth. 5.6pa. .
   Hab. Hondo: Hakkaku-ko in Kamifusa, (Ne'w to Asia) (Pl. XXVM, f. 19År
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   Distr, Germany:
   C6smari"rfi subprotumidum NoRDsT. in Ofvers k• Veu'Akack F6rts 38, 1876;
MIGIJI.A Krypt. FL 2j 470, 1907; WEsT Monogr. Brit. Desm. 3, 231, 1908.'
   Cellulae submediocres, leviter longiores quam latiores, profunde const-
rictae, sinu angusto-lineari.extremo leviter ampliato; semicellulae trapezi-
formo-subsemicirculares, parte tertia inferiori aequali in amplitudine, partibus
aliis duabus superioribus valde attenuatis ad sursum, apicibus truncatis leviter
4-undulatis, angulis apicalibus obtusis et saepe oblique retusis, marginibus
lateralibus cum crenis tribus, crena inferiores lata et retusa in medio,
marginibus cum cavis tribus inter crenas duas superiore•s et inter angulos
apicales; membrana cum serie granulorum radiantium intra totam margi-
nem, granulis generatim duplicibus juxta et intra crenam unamquamque
sed singulis prope centrum semicellularum, cum granulato-tumore in medio
juxta et supra isthmum, granulis in seriis tribus verticalibus ordinatis,
serie media recta et serie externa utraque arcum ad extrorsum formantes,
omni serie in 4-5 granula composita; a latere visae semicellulae ovatae, lateri-
bus cum tumore granulato magno ad basim utrobique et apice rotundato;
a vertice visae ellipticae, lateribus cum distincte tribus crenulatis tumoribus
ad medium utrobique. Long. 29-31pa, Lat. 23.8-25.2pa, Lat. isth. 6-8.4tb.
   Hab. Hondo: Kitaura in Hitachi; Higusa-numa in Shimofusa. (New to
Japan) (Pl. XXVIII, L 9)
   Distr. Asia Minor, whole Europe, central Africa.
   var. Gregorii (Roy & BIssET) W. & G. S. WEs'r in Monogr. Brit. Desm. 3.
23L9J, 1908;KAIsER Krypt. Forsch. 1, 226. 1919; KRIEGFR Arch. HydrobioL suppL 11, 187, 1932;
SKvoRTZoW Phillip. Journ. Sci. 49, 151, 1932.
   Var. marginibus lateralibus semicellularum bicrenatis late distinctis,
apicibus 4-crenatis (qui includunt ambos angulos apicales) crenis plus
distincte bigranulationibus quam in forma typica, granulis marginalibus in
seriebus duobus visibilibus, granulis centralibus variabilibus prae numero et
ordinatione et aliquanto reductis vel interdum quaternis vel circa 9 in tribus
seriebus verticalibus. Long. 20-27@, Lat. 18-24pa, Lat. isth. 5.6-8.4pa.
   Hab. Hokkaido: T6roko in Kushiro; Sarufutsu in Kitami. Hondo: Izu-
                                      Anuma in Rikuzen; Mohara in Kamifusa; Oniu-ike on Mt. Norikura in
                                          AEtchfi ; Daizah6shi-ike in Shinano; Takashihara, O-numa in Mikawa ; Fuse-
ike in Oomi; Shakuhachi-ike, Ariga-ike in Yamashiro; Ikejiri-ike in Tanba.
                 tL AKiushiu: Ahira in Osumi; Ohatayama of Mt, Kirishima in Hiuga. (New
to Japan) (Pl. XXVIII, f. 13)
   Distr. Corea, China, Europe.
   Cosmarium subalatum W. & G. S. WEsT in Trans. Lintu Soc• Bot. 5, 63, 1895;
Monogr. Brit. Desm. 3, 255, 1908.
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   Cellulae parvae, leviter longiores quam latae, profunde constrictae., sinu
angusto-lineari alte leyiter dilatato; semicellulae truncato-pyramidatae,
marginibus lateralibus 3-crenatis (cum angulis apicalibus et basalibus
rotundis), crenis medianis et basalibus paene aequalibus vel crenis basalibus
leviter maioribus quam crenis medianis, apicibus truncatis paullo 4-crenatis
(cum angulis apicalibus), crenis omnibus granulatis, generaliter duobus
granulis sed in crenis basalibus trigranulatis et in crenis apicalibus granulis
singulis acutis leviter maioribus ornatis, intra marginem granulis minutis
in seriebus duobus radialibus et concentricis bigranulorum ornatis, in centro
cum granulato-protuberantia, granulis 7 (6 periphericis aequalibus, 1 centrali
majori); a latere visae ovatae, cum tumore ad basim utrobique; a vertice
visae ellipticae, lateribus cum 3-granulato-tumore in medio utrobique. Long.
23.7mp, Lat. 21.5pa, Lat. isth. 8.6pa.
   Hab. Hondo: Akaiyachi in Iwashiro; Onjaga-ike in Kamifusa. (New to
Japan) (Pl. XXVIII, f. 20, 21)
   Distr. Burma, Europe, central Africa, Madagascar.
   Cosmarium subcostatum NORDST. in Ofvers K. Vet. Akad. F6rh. 37, 1876 ; ScHMIDi.E
Ber. Dtsch. Bat. Ges. 10, ?08, 1892; WEsT Monogr. Brit. Desm. 3, 236, 1908;INsAM &
KRIEGER Hedw. 76, 109, 1937.
   Cellulae submediocres, circiter ll longiores quam latae, profunde con-
strictae, sinu angusto-lineari alte leviter dilatato; semicellulae aliquantum
reniforme-subtrapeziformes, angulis basalibus rotundis, marginibus lateralibus
convexis crenatis, crenis lateralibus circa 4, crenis basalibus duabus inferi-
oribus quam crenis lateralibus duabus superioribus, crenis superioribus
emarginatis bigranulatis, crenis inferioribus duabus granulis nullis vel reductis
in granulos singulos interdum duo, apicibus truncatis minute 4-crenatis;
memb' rana cum granulis in seriebus radiantibus 2-3 bigranulorum minutorum
intra et prope marginem, reductibus et simplicibus ad medium ordinatis,
in centro cum granulato-tumore supra isthmum, granulis centralibus tumorum
in serie subverticalibus 3-4 ordinatis; a latere visae ovatae, lateribus cum
tumoribus ad basim utrobique; a vertice visae ellipticae, granulato-tumore
in medio utrobique. Long. 34.4pa, Lat. 28pa, Lat. isth. 6.5p.
   Hab. Hondo: Hakuryu-ko in Uzen. (New to•Japan) (Pl. XXVIII, f. 26)
   Distr. Ceylon, Europe, Greenland, Arctic Canada, W. Indies.
   forma minor W. & G. S. WEsT in journ. Bot. 31, 379, 1896; Monogr. Brit. Desm•
3, `238, 1908; KpslEGER Arch. HydrobioL suppl. 11. 186, 193`?J.
   Cellulae minores. Long. 26.6-•, Lat. 22.4pa, Lat. isth. 9p.
   Hab. Hokkaido: Koetoi-konuma in Kitami; Nakano near Sapporo in
Ishikari. (New to Japan) (Pl. XXVIII, f. 27)
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   Distr. Mongolia, Java, Europe, U. S. A., Africa.
   Cosmarium formosuhim HOFF. in WEsT Monogr. Brit. Desm. 3, 240, 1908; D!cK
Mitt. Pfalz. Ver. Nat Pollichia 3, 127, 1930; CARTER journ. Linn. Soc. Bot. 5E)' 163, 1935;
OKADA ASAHINA's Inkwa. 167, 1939; TAFT Ohio Journ. Sci. 45, 194, 1945.
   Cellulae submediocres, circiter tam longae quam latae vel leviter longiores
•quam latiores, profunde constrictae, sinu angusto-lineari extremo leviter
ampliato; semicellulae semicircu!ari-trapeziformes, angulis basalibus rotundis,
marginibus lateralibus convexis et 6-7 crenatis, apice truncato et paullo 5-
undulato, tribus medianis parvis, angulis apicalibus obtusis; membrana
granulata, granulis in seriebus concentricis tribus intra totum marginem,
seriebus omnibus binatis sed singulis in serie interiore, in centrum supra
isthmum cum granulato-tumore lato, granulis in serie 5 verticali ordinatis;
a latere visae late ovat.ae cum granulato-tumore ad basim utrobique; a
vertice visae angusto-ellipticae, lateribus cum late crenulato-tumore ad
medium utrobique, pelis rotundis et minute crenulatis, apice semicellularum
glabro et quadrato. Long. 34pa, Lat. 34pa, Lat. isth. 11p.
   Hab. Hokkaido : Okineppe in Nemuro. (New to Japan) (Pl. XXVIII, f. 25)
   Distr. Kuriles, Manchuria, S. China, Europe, Iceland, S. Africa.
   var. mesochondrium (ScHMIDLE) HIRANo, comb. nov.
   Cosmarium mesochondrium SCHMIDI,E in Hedw. 34, 85, 1895. Cosm.formosulum HoFF. in
WEsT Monogr. Brit. Desm. 3, 242, 1908; TAyLoR & CoLToN Amer. journ. Bot. 15, 608, 1928.
   Var. margine laterali semicellularum inaequaliter 4-5 crenato, marginibus
lateralibus inferioribus maioribus quam superioribus ceteris, integris vel
minute tricrenatis, crenis tribus superioribus aequalibus, apice potius angusto-
truncato et paullo retuso, granulis centralibus indistinctis. Long. 37.8-39pa,
Lat. 30-31pa, Lat. isth. 9.8-11pa.
   Hab. Hokkaido: Onne-numa in Nemuro; Horomui in Ishikari. (New to
Asia) (Pl. XXVIII. f. 35)
   Distr. U. S. A.
   Cosmarium retusum (PERTy) RABENH. var. angustatum W. & G. S. WEsT
in journ. Linn. 5oc. BoL 29, 143, 1892; Monogr. Brit. Desm. 3, 266, 1908.
   Var. cellulis angustioribus et longioribus; semicellulis subtriangulari-
rotundis, marginibus lateralibus leviter convexis, sed aliquando retusis in
parte superiore, apicibus angusto-truncatis leviter convexis; membrana
dense punctata, punctulis in seriebus radiantibus ornatis; a latere visae
ovatae. Long. 39-42pa, Lat. 28-31pa, Lat. isth. 7.8-9.8pa.
   Hab. Hondo: Daizah6shi-ike in Shinano; Ariga-ike in Yamashiro. (New
to Asia) (Pl. XXVIII, f. 4)
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   Distr. Ireland.
   Our form of this variety does not exactly coincide with the Europearr
description given by W. & G. S. WEs'r becaixse the lateral angle of semicell
is rectangularly rounded and' not undulating as British form, and the
punctations are regularly and densely disposed and do not show any
differentiation between them.
   Cosmarium Malinvernianum (RACIB.) SCHMIDLE in MiGuLA Krypt. Fl. 2, 455,
1907; GR6NBLAD Act. Soc. Faun. Flor. Fenn. 49, 32, 1921. Co.s.marium subtholi orme RAclB.
var. Malinvernianum RAclB. in Pamietn. Wydz. Akad. Um. Krakow' 17, 19, 1889. (reprint?)
   Cellulae modicae, circiter lt longiores quam latiores, profunde constrictae,.
sinu angusto-lineari in vertice subampliato; semicellulae subrectangulares
vel subtrapeziformes, angulis basalibus rectangulari-rotundis, marginibus
lateralibus convexis alte convergentibus, apicibus truncatis rectis, angu-
lis apicalibus bene rotundis; membrana valde conico-granulata, granulis
conicis acutis in seriebus concentricis prope marginem, sed ad centrum
reductis, in centro semicellularum cum inflatione scrobiculata; a latere
visae ellipticae, lateribus supra basim utrobique cum inflatione mediana,
conico-granulis in seriebus verticalibus a basi ad apicem ordinatis ; a vertice
visae oblongae, lateribus cum infiatione in medio utrobique, conico-granulis
in seriebus transversis a polo ad polum ordinatis, centro glabro. Long. 86-
103pa, Lat. 64.5-68.8p, Lat. isth. 22.7-25.8p.
   Hab. Hondo: K6riyama, Akaiyachi in Iwashiro; Oze-numa in K6zuke;
Inago of Kitamaki-mura in Shinano ; Kotsutsumi-nishi-ike in Mikawa ; Biwa-
ike in Owari; Shinohara-ike in Oomi; Ko-ike in Yamashiro. Kiushiu:
Nakahama of Lake Ikeda in Satsuma. (New to Asia) (Pl. XXVIII, f. 6)
   Distr. Europe.
   The breadth of our form of Cosmarium Malinvernianum is somewhat
larger than the European dimension, but its conical granules and their
arrangement well shows the character of the species.
   Cosmarium paulense (BORGEs.) JOHNsON var. japonicum HIRANO in Act.
Phytotax. Geobot. 14, 36, 1950. '
   Semicellulae cum serie scrobiculis ad centrum, sine granulis intra
marginem lateralem, sinu angusto-lineari. Long. 52@, Lat. 39pa, Lat. isth. 11.2fo.
   Hab. Hokkaido: Tomakomai in Iburi. (Pl. XXVIII, f. 2)
    Distr. Japan.
    Cosmarium binodulum REINSCH inLtiTKEMur,LER Ver. zool.•bot• Ges•Wien 484.
 1910.
    Cellulae submediocres, elliptico-hexagonales, circiter longiores quam latae,
 profunde constrictae, sinu angusto-lineari in capite Ieviter dilatato ; semicellulae
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truncato-pyramidatae, angulis basalibus rectangu•Iari-rotundis, margini'bUs
Iateralibus convexis 6-7 undulatis (cum dngulis basalibus et apicalibus),
angulis apicalibus 'obtusis, apicibus paene truricatis leviter 4-undulat•is cuin
angulis apicalibus; semicellulae cum verrucis duabus magnis infra apicem
et granulis quaternis parvis transversaliter infra verrucas dispositis, in
centro cum punctulis dispositis, ceteris glabris; a latere visae circulares,
lateribus prope apicem utrobique verrucis magnis dispositis; a vertice
visae rhomboido-oblongae, cum paullo inflatione in medio lateris utrobique.
Long. 34.4-36.4pa, Lat. 28-29p, Lat. isth. 8.4-10.8pa.
   Hab. Hokkaide: Tomakomai in Iburi; Ko-numa in Oshima. Hondo:
AOishita, Chakawa-ike in Uzen. (New to Asia) (Pl. XXVIII, Åí 33)
  Distr. Germany, France.
   Cosmarium binum NORDST. in WEsT Monogr. Brit. Desm. 3, 246. 1908; TAYLoR
Pap. Mich. Acad. Sci. 19, 250, 1934; CARTER journ. Linn. Soc. Bot. 50, 162, 1935; M:.sslKoMMER
Hedw. 78, 144, 183, 1938; HIRANo Act. Phytotax. Geobot. 12, 83. 1943.
   Cellulae mediocres, circiter li longiores quam latae, profunde constrictae,
sinu angusto-lineari extremo leviter ampliato; semicellulae transverse
reniformes vel pyramidato-trapeziformes, angulis basalibus rotundis vel
subrectangularibus, marginibus lateralibus convexis crenatis, cum crenis
7-10 utrobique, apicibus leviter convexis 4-crenatis, cum crenis per totum
aequalibus, in seriebus concentricis 3-4 intra marginem regulariter ordinatis,
crenis omnibus granulis binis regulariter ordinatis, sed in centro reductis,
supra isthmum cum conspicuo granulato-tumore, granulis in,.seriebus 6-8
verticalibus confertis infra tumorem cum seriebus horizontalibus 6-8 gra-
nulorum rotundorum ordinatis; a latere visae ovato-oblongae, laterihus
cum tumore granulato prominenti in' basim utrobique; a vertice visae
elliptico-oblongae, in niedio utrobique cum tumore granulato prominenti,
duobus granulis in seriebus verticalibus trans.apicem semicellularum sed
glabris in centro. Long. 50r56pa, Lat, 36-42pa, Lat. isth. 11-14pa.
  Hab. Hokkaido: Kiritappu in Kushiro; Minenobu in Ishikari; Numanohata,
T6qsa, Ytifutsu, Tomakomai in Iburi; .Junsai-numa, Ko-numa in Oshima.
Hondo: Hoso-numa, Futatsuyagata, Hirumo-numa, Megata, Kotomo-numa,
Moritake6tsutsumi, Kiriwano in Ugo; Kyutai, Kotsutsumi in Mutsu;
                           AEboshi-numa, Tamamushi-numa, Oishita, Chtikawa-ike, Mazawano-naga-numa
in Uzen ; Izu-numa, Kesho-numa in Rikuzen ; Umaushi-numa, Nanko, Hibushi
numa in Iwaki ; Akaiyachi, K.o"riyama, Nogiwano-kwannon-ike, Kagami-ishi-
mura in Iwashiro; Ozegahara, Omine-numa in K6zuke; Higusa-numa in Shimo-
                         Afusa ; Inago of Kitamaki-mura, O-hanami-ike, Ashinota-ike, Lake Nakatsuna in
                   AShinano ; Takashihara, O-numa, Suhara-ike, Kotsutsumi-nishi-ike in Mikawa ;
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Biwa-ike in Owari; Ishigaki-ike in Ise; Nukigawa, Shinohara-ike, Fuse-ike
in Oomi; Shakuhachi•ike, Takaraga-ike in Yamashiro. Shikeku: Yamada
in Tosa. Kiushiu : Kagami-ike, Nakahama of Lake Ikeda in Satsuma ; Ahira
in bsumi. (Pl. XXVIII, f. 24)
  Distr. S. China, India, Ceylon, Sumatra, Europe, N. America, Brazil,
Au$tralia, central Africa.
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KRIEGER Hedw. 76, 109, 1937.
   Cellulae mediocres, circiter lt longiores quam latiores, profunde const-
rictae, sinu angusto-lineari extremo leviter ampliato ; semicellulae pyramidato-
sernicirculares, marginibus crenatis, crenis lateralibus circa 6 (cum angulis
basalibus et apicalibus), apicibus truncatis rectis et 4-crenatis (duobus
medio minoribus), crenis infimis curn granulis singulis, reliquis in ambitu
toto granulis duobus ad marginem, seriebus radiantibus granulorum 2-3
intra crenaturam marginem, in medio semicellularum cum granu!ato-tumore,
granulis in seriebus verticalibus circa 6, seriebus 3-4 granulorum i a laYere
visae ovatae, lateribus cum paulo infiatione ad basim; a
                                                  vertlce vlsae
ellipticae, lateribus utrobique paulo inflatione praeditis. Long. 41", Lat. 32p,
Lat. isth. 11p.
   Hab. Hokkaido: Tokotan in Kushiro. (New to Japan) (Pl. XXVIII, f. 28)
   Distr. Siberia, Ceylon, Europe, Spitzbergen, Greenland, Nova Zembla,
N. America, Brazil, Africa.
   var. validius NORDsT. in K. sv. Vet. Akacl. Handl. 22, 49, 188g; joHNsoN BulL
Torrey BoU CIub 22, 294, 1895; WEsT Monogr. Brit. Desm. 3, 253, 19:,8; KRIEGF.R Arch•
Hydrobiol. suppl. 11, 187, 1932.
   Var. maiores, semicellulae cum crenis lateralibus circa 8-9, granulato-
tumoribus vix visis, seriebus circa 5-6 verticalibus. Long. 73pa, Lat. 56pa,
Lat. isth. 20pa.
   Hab. Hokkaido : Tokotan in Kushiro. (New to Japan) (Pl. XXVIII, f. 32)
   Distr. Manchuria, Java, Borneo, N. & S. America, New Zealand, Mada-
gascar.
               Sect. Tetridium TuRNER emend. HIRANo
   Cosmarium subgen. Tetridium TuRNER in K. Sv. Vet. Akad. Handl. 25, 74, 1893.
   Semicellulae rectangulares vel polygonales, granulis vel verrucis regu-
lariter vel irregulariter ordinatis.
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la Semicellulae rectangtilares, angulis apicari'6us late roturrdis', lateribus' parallelis.
  2a. Gtatiula non diversa in dispositionem et ampli/tttdinem.
   3a Cellulae magnae, 60-105ii in lorigitudinem.
    4a, Membrana granulata, inter granulos punctata ."........ C. margaritatum-
      5a. Cellulae 66-105pt in longitudinem ................................ f. typica
      5b. Cellulae 38-50pt.in long'ifudin'em ............................... var. minOr
    4b. Membtana• granulata, inter granulos gl'abra .................. C. Quadrum
      5a. Cellulae 50-90pt in• longitudinem ................................ f. typica
      5b. Cellulae 40-50pt in longitudinem ................,............. var. minus•
   3b. Cellulae parvae, 33--38xi in longitudinem .................. C. pseudobroomei.
   3c. Ce!lulae minutae, 17L29pt in Iongitudinem .........................,. C. ozense
 2b` Granula diversa in disposi-tionem et amplitudinem
     ............................................. C. ungerianum var. bohemicum
lb. Semicellulae obverse subtrapeziformes. Iateribus divergentibus ...... C. Iatifrons
   Cosmarium margaritatum (LUND.) ROY & BISSET in Journ. Bot. 24, 194, 1886;
WEsT Monogr. Bri't. Desm. 4, 18•, 1911; TAyLoR Pap. Mich. Acad. Sci'. 19. 257, 1934; OKADA
AsAHINA's Inkwa. 171, 1939; TAFT Ohio journ. Sci. 45, 196, 1945; YAMAGucHI & HIRANo
Act. Phytotax. Geobot. 15, 23, 1953.
   Cellulae modicae, circiter ll,-ll duplo longiores quam latiores, profunde
constrictae, sinu angusto-lineari in apice leviter dilatato ; semicellulae sub-
rectangulares, angulis basalibus rectangulari-rotundis, marginibus lateralibus
convexis, angulis apicalibus late rotundis, apicibus rectis vel leviter convexis ;
membrana granulata, granulis in seriebus verticalibus ordinatis et inter
granulos punctata; a latere visae subcirculares; a vertice visae oblongo-
ellipticae. Loqg. 78-84pa, Lat. 70-72p, Lat. isth. 22-25pa.
   Hab. Hondo: Kashima-cho in Iwaki; Lake Biwa in Oomi. Kiushiu:
Kagami-ike, Nakahama of Lake Ikeda in Satsuma. (PL XXIX, Åí 3)
   Distr. Japan, China, Ceylon, Malay, Europe, Greenland, N. America,
Africa.
   forma minor (BOLDT) W. & G. S. WEsT in Monogr. Brit. Desm. 4, 19, 1911;
TAYLoR Pap. Mich. Acad. Sci. 19, 257, 1934.
   Cellulae parvior quam in forma typica. Long. 58-59pa, Lat. 54pa, Lat.
iSth• 18'19pae
   Hab. Hondo: Izu-numa in Rikuzen. (New to Asia) (Pl. XXVIII, f. 37)
   Distr. Greenland, Africa.
   Cosmarium Quadrum LUND. in Nov. Act. Regn. Soc. Ups. 3, VIII, 25, 1871;
MIGuLA Krypt. FL 2, 480, 1907; WEsT Monogr. Brit. Desm. 4, 20, 1911; OKADA BulL
Biogeogr. Soc.jap. 3, 59, 1932; !NsAM & KRIEGER Hedw. 76, 107, 1937; YAMAGvCHI &
HIRANo Act. Phytotax. Geobot. 15, 23, 1953.
   Cellulae modicae, quadratae, leviter longiores quam latiores, profunde
constrictae, sinu angusto-lineari sed dilatato ad apicem ; semicellulae trans-
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verse subrectangulares, marginibus lateralibus paene parallelis convexis et
.aliquantum leviter divergentibus in parte inferiore, angulis basalibus rotun-
dis, angulis apicalibus late rotundis, apicibus late rectis vel leviter retusis ;
membrana dense granulata, granulis in seriebus verticalibus circa 14-17
transverse semicellulae ordinatis, inter granulos glabra; a vertice visae
•elliptico-oblongae, lateribus rectis et parallelis, granulis aliquantum in
seriebus concentricis ordinatis; a latere visae subcirculares. Long. 53-90@,
Lat. 47.6-85pa, Lat. isth. 19-30pa.
   Hab. Hondo: Mt. Komagatake in Ugo; Lake Biwa in Oomi; Ariga-ike,
Shakuhachi-ike in Yamashiro; Ikejiri-ike in Tanba. Shikoku: Matsuyama
in Iyo. Kiushiu: Kagami-ike in Satsuma. (Pl. XXVIII, f. 34, Pl. XXIX,
f. 1.)
   Distr. Japan, Formosa, India, Sumatra, Europe. U. S. A., central Africa.
   var. minus NORDST. in MIGuLA Krypt. Fl. 2, 480, 1907; WEsT Monogr. Brit. Desm•
-4. 21, 1911; TAFT Ohio journ. Sci. 45, 198, 1945.
   Cellulae minores. Long. 45--51pa, Lat. 40-47pa, Lat. isth. 17-19pa.
   Hab. Hokkaido: Kiritappu in Kushiro; Horomui in Ishikari; Toma-
komai in Iburi, Hondo: G6no-ike in Hitachi; Higusa-numa in Shimofusa;
Otari in Echigo ; Inago of Kitamaki-mura, Ashinota-ike in Shinano; Matsu-
bara-naiko in Oomi. (New to Japan) (P]. XXIX, f. 2)
   Distr. Manchuria, Europe, Greenland, U. S. A.
   Cosmarium pseudobroomei WOLLE in Bull. Torrey Bot• CIub 11, 16, 1884 ; TuRNER
K. Sv. Vet. Akad. HandL 25, 66, 1893; WEST Trans. Linn. Soc. Bot. 6, 170, 1902; MIGuLA
 Krypt. FL 2, 465, 1907 ; WEsT Monogr. Brit. Desm. 4, 22, 1911.
   Cellulae mediocres, subrectangulares, circiter tam longae quam latae,
-profunde constrictae, sinu angusto-lineari in vertice leviter ampliato;
 semicellulae late subrectangulares, angulis basalibus rectangulari-rotundis,
marginibus lateralibus convexis et gradatim alte convergentibus, apicibus
 truncatis rectis, angulis apicalibus late rotundis; membrana granulata,
.granulis in seriebus 12-13 verticalibus ordinatis; a latere visae paene
 circulares; a vertice visae oblongae, granulis in seriebus verticalibus et
 obliquis ordinatis. Long. 34-39pa, Lat. 33-36pa, Lat. isth. 11-13p.
    Hab. Hokkaido: Tokotan in Kushiro. Hondo: Hizume in Rikucha;
Chakawa-ike, bishitano-junsaitsutsumi in Uzen; Kashima-cho in Iwaki;
                                        A'Sanp6ji-ike in Musashi; Kotsutsumi-nishi-ike, O-numa, Suhara-ike in Mikawa;
Kanash6zu, Ishigaki-ike, J6do-ike in Ise; Fuse-ike in Oomi; Mizoroga-ikein
 Yamashiro. Kiushiu: Kagami-ike in Satsuma. (New to Japan) (Pl. XXVIII,
 f. 36) •
           '
    Distr. Central China, India, Ceylon, Java, Europe, U. S. A., Brazil,
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central Africa.
   Cosmarium Ozense HIRANO in Act. Phytotax. Geobot. 11, 97, 1943.
   Cellulae parvae, circiter tam longae quam latae vel paullo latiores,
profunde constrictae, sinu angusto-lineari; semicellulae oblongo-rectangulares,
,angulis inferioribus rotundatis, angulis superioribus late rotundatis, apicibus
truncatis vel leviter convexis; a latere visae circulares; a vertice visae
•oblongae; membrana minutissime granulata, granulis dense et leviter con-
•centricis in parte marginis sed horizontalibus in inferiori parte semicellula-
rum. Uno pyrenoido in qualibet semicellula. Long. 17.4pa, Lat. 18pa, Lat.
isth. 7pa
   Hab. Hondo: Lake Jiuemon-ike in K6zuke. (Pl. XXVIII, f. 38)
   Distr. Japan.
   Cosmarium ungerianum (NAG.) De BARy var. bohemicum LOTKEM. in
Verh. zool.-bot. Ges. Wien 495, 1910; KAIsER Krypt. Forsch. 1, 227, 1919.
   Var. cellulae' minores quam in forma typica, angulis aPicalibus late
rotundis cum circiter granulis tribus et circa granulos potius magnos intra
marginem prope angulos apicales, cum granulis sjngulis prominentibus
juxta supra isthmum, granulis 6-7 aliis, ad centrum semicellularum ordinatis.
Long. 53p, Lat. 45pa, Lat. isth. 11p.
   Hab. Hokkaido: T6asa-numa in Iburi. (New to Asia) (Pl. XXIX, f. 5)
   Distr. Central Europe.
   Cosmarium latifrons LTJND. in WEsT Monogr. Brit. Desrn. 4. 33, 1911; SKuJA Act.
Horti Bot. Univ. Latv. 3, 160, 1928.
   Cellulae mediocres, circiter tam longae quam latae, profunde constrictae,
sinu angusto-lineari in extremo leviter ampliato ; semicellulae subhexagono-
reniformes, marginibus lateralibus inferioribus divergentibus et longioribus
quam superioribus, marginibus lateralibus superioribuS et inferioribus ambo
leviter convexis, angulis lateralibus obtuseLrotundatis, apicibus latis et
paullo rectis, angulis apicalibus et basalibus obtusis; membrana subtiliter
granulata, granulis in serie radiali ad marginem, circa 22 in ambitu toto
marginis, in medio semicellularum serie verticali tribus granulorum magno-
.rum; a latere visae ovatae, cum inflatione granulato ad basim la' teris
utrobique; a vertice visae rhomboido-ellipticae, lateribus trigranulato-infia-
tione ad medium utrobique. Long. 33.6pa, Lat. 33.6pa, Lat. isth. 14@.
   Hab. Hokkaido: 'Kiritappu in Kushiro; T6asa-numa, Yfifutsu in Iburi;
Shizukari in Oshima. (New to Japan) (Pl. XXIX, f. 4)
   Distr, Siberia, Europe.
204 Minoru HIRANo: Flora Desmidiarum Japonicarum
                  Subgen. Nothocosmarium RAclB.
   Cosmarium subgen. Nothocosmarium Pamietn. Wydz. Um. Krakow 98, 1889.
   Cellulae quadratae, modice constrictae, in latere visae asymmetricae, a
vertice visae semicirculares vel semiellipticae.
   Species unica ............................................ C. obliquum forma tatrica
   Cosmarium obliquum NORDsT. forma tatrica GUTW. in MEssiKoMMER Viertelj.
Naturf. Ges. Zurich 80, 48, 1935; Hl]IANO Bot. Mag. 66, 205, 1953. Cosmariutn abliquum
NoRDsT. in ALI.oRctE Rev. Alg• 5, 357, 1930; KosslNsKAJA AcU Inst. Bot. Acad. Sci. URSS.
PI. Crypt. 2, 84, 1934; PREscoT'r Pap. Mich. Acad• Sci. 21, 137, 1936; INsAM & KRIEGER
Hedw. 76, 103, 1937.
   Forma marginibus lateralibus valide retusis, angulis basalibus rotundiori-
bus, in parte superiore semicellularum latioribus quam in inferioribus,
apicibus leviter retusis. Long. 14-27pa, Lat. 12-20p, Lat. isth. 10-14pa.
   Hab. Hokkaido: Kamikoshi-ukishimahara, Mt. Daisetsu in Ishikari.
Hondo: Mt. Hakkoda, Mt. Hachimantai in Mutsu; Mt. Kurikoma, Yatsu-
manako of Mt. Iwate in Rikucha; Mt. Komagatake in Ugo; Mt.
Gassan, Mt. Azuma, Sugigamine of Mt. Zawo in Uzen; Ayamedaira of
Oze in K6zuke; Sennin-ike, Mt. Tateyama, Mt. Eboshi, Tarobei-daira,
Kurnonotaira in Etchfi; Happ6-ridge, Tengunohara, Kazafuki-koshiki-ike,
Shigak6gen in Shinano; Sawano•ike in Yamashiro. Kiushiu: Koshiki-ike of
Mt. Kirishima in Hiuga. (Pl. XXVIII, f. 39)
  Distr. Japan, Europe, N. America.
                      Arthrodesmus EHRENB.
   RALFS Brit. Desm. 117, 1848; RABENfloRsT FIor. Europ. Alg. III, 225, 1868; WEsT Monogr.
Brit. Desm. 4, 88, 1911 ; SMITH Wisc. Bult. 57, 125, 1924 ; W".sT & FRITsCH Treat. Brit. Alg.
280, 1927;P! INTZ in ENGLER's Pflanzenfam. 3. 356, 1927;SMITH Freshw. Alg. U. S. 584, 19. 33.
   Cellulae parvae aliquando minutae generaliter tam longae quam latae
sine spinis, conspicue et profunde constrictae, sinu generaliter aperto, raro
lineari ; semicellulae in fronte visis generaliter obverse triangulares aliquando
ellipticae, subquadratae, trapeziformes cum spinis simplicibus rectis vel
curvatis ad angulos praeditae, earumque in centro planae glabrae non
differentiatae ; a vertice visae generaliter ellipticae spinis ad polos praeditae ;
membrana unius crassata et sine quolibet ornamento; chromatophoris
axialibus cum pyrenoidibus in unaquaque semicellula ; zygosporae globosae,
membrana glabra vel cum spinis simplicibus praedita.
   Ia. Ce!lulae spinis singulis ad angulos apicales ordinatae.
     2a. Cellulae sine spinis in margine lateralis utrobique ........ Sect. Tetracanthum
     2b. Cellulae cum spinis singtilis in margine lateralis utrobique . . Sects Octacanthurn
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    lb. Cellulae spinis duabus ad angulos apicales et spinis singulis in margine lateralis
        utrobique ordinatae ......................................... Seet. Diplocanthum
                                          t
                      Sect. Tetracanthum (NAG.) HANsG.
   Arthrodesmus sect. Tetracanthum (NAG.) HANsG. in WEsT Monogr. Brit. Desm. 4, 89, 1911.
   subgen. Aplodesmus TuRNER in K. Sv. Vet. Akad. Handi. 25, 137, 1893 (pro parte)
   Cellulae parvae, lateribus utrobique spinis setnper singulis ad angulos
ordinatis, spinis longis singulis non duabus.
    Ia Semicellulae obverse semieirculares, trapeziformes vel triangtilares.
      2a Semicellulae obsemicirculares vel subhexagonotrapeziformes.
       3a. Sinu acuto. isthmo non elongato ..................................... A. incus
         4a. Semicellulae obsemicirculares.
           5a Margine laterali paullo convexo ................................. f. typica
           5b. Margine laterali valide convexo ,............................. var. validus
         4b. Semicellulae obverse subhexagono-trapeziformes.
           5a` Apice concavo, spinis divergentibus ............................. f. minor
           5b. Apice conve)ro, spinis horizontalibus vel paullo divergentibus
               •••••••••••••••••••••••••••••••••••••••••••...........var. subhexagonum
       3b. Sinu rotundo et excavato, isthmo elongato ..................... A. quiriferus
         4a Cellulae 15-17pt in longitudinem ............................ var. brevispinis
         4b. Cellulae 10-11pt in Iongitudinem ................. var. brevispinis f. minor
      2b. Semicellulae obverse trapeziformes.
       3a. Cellu!ae modicae, 32pt in longitudinem .,...................... A. Bulnheimii
       3b. Cellulae parvae, 20-24pt in longitudinem, in vertice visae elliptico-fusiformes
           ..•••••••••........................................................ A. crassus
       3c. Celbulae minutae, 10-15pt in longitudinem, in vertice visae ellipticae
           ........•................................................... A. controversus
      2c. Semicellulae obverse triangulares.
       3a Apice non elevato ................................................ A. phimus
         4a. Cellulae plus longiores quarn latiores, apice late retuso ........... f. typica
         4b. Cellulae tam Iongae quam latae vel leviter latiores quam longiores, apice
             levi•ter retuso ............................................ var. occidcntalis
       3b. Apice elevato ............................................... A. triangularis
         4a. Sinu rotundn.
           5a. Margine laterali recto vel leviter convexo, spinis generaliter horizontalibus.
            6a Cellulae 23-30pt in longitudinem ............................... f. typica
            6b. Cellulae 12-13pt in longitudinem ......,...................... var. minor
           5b. Margine laterali undulato, spinis convergentibu.s ....... var. Iatiusculum
         4b. Sinu acuminato ................,......................... var. acuminatum
    lb. Semicellulae rectangulares ..............,............................ A. extensus
      2a. Apice concavot
       3a. Spina divergens .................,....,.............................. f. typica
       3b. Spina convergens .............................................. var. retusum
      2b. Apice convexaretuso ......................................... var. malaccensis
    lc. Semicellulae ellipticae vel subellipticae.
      2a. Semi'celluiae ellipticae vel elliptico-hexagonae .................. A. convergens
       3a Semicellulae elliptieae ..........,,.,............,.........,.......... f. typtca
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      3b. Semicellulae ellipticohexagonae ...................................... f. curta
     2b. Semicellulae elliptico-reniformes.
      3a Spina incurvata et convergens ................................... A. curvatus
      3b. Spina recta et divergens ....................................... A. subulatus
        4a. Margine dorsali et ventrali paene aequali ................. var. subaequalis
        4b. Margine ventre longiore quam dorso.
         5a. Apice valide convexo ........................................'.... f. typica
         5b. Apice paullo convexo .................................... var. Nordstedtii
   ld. Semicellulae rhomboides, spinis longis divergentibus ............. A. rhomboides
   Arthrodesmus Incus (BREB.) HAss. in RAi.Fs Brit. Desm. 118, 1848; WEsT
Monogr. Brit Desm. 4, 90, 1911 ; SMITH Wisc. Bull. 57, 131, 1924; IRENEE-MARIE Nat. Canad.
76. 39, 1949; HIRANo Jap. journ. Bot. 14, 229. 1954.
   Cellulae parvae, circiter tam longae quam latae vel leviter longiores,
profunde constrictae, sinu late aperto; semicellulae obverse triangulares
vel subtrapeziformo-triangulares, marginibus ventralibus convexis, apice
recto vel leviter concavo, angulis apicalibus cum spina longa robusta
praeditis, spinis alte divergentibus; a vertice visae ellipticae, ' polis spina
longa robusta praeditis; membrana glabra. Long. sine spin. 15-20pa, Lat.
sine spin. 14-17pa, Lat. isth. 6.4-8.4fo.
   Hab. Hondo: Mt. Hakkoda, Mt. Hachimantai in Mutsu; Mt. Kurikoma
in Ugo; Hakuryu-ko, Mt. Gassan in Uzen; Naga-numa in Rikuzen; Oze
in K6zuke ; Mohara in Kamifusa ; Mt. Naeba, Takayachi, Kurosawano-ike
on Mt. My6ko in Echigo; Shigak6gen, Mt. Kirigamine in Shinano; Taka-
shihara, Suhara-ike in Mikawa; Mt. Hira in Oomi. Kiushiu: Yabakei in
Bunzen. (Pl. XXIX, f. 37)
   Distr. Japan, Siberia, India, Java, whole Europe, Iceland, Greenland,
N. & W. America, New Zealand.
   forma minor W. & G S. WEST in Monogr. Brit. Desm. 4, 92, 1911; Ai.i.oRGE
Rev. Alg. 5, 36,S, 1930;HIRANo Bot. Mag. 66, 206, 1953.
   Cellulae minores, semicellulae obverse trapeziformo-triangulares, sinu
rectangulari, spinis apicalibus brevibus. Long. sine spin. 11-15pa, Lat. sine
spin. 11-14.5pa, Lat. isth. 5.6@, Long. spin. 5.6pa.
   Hab. Hokkaido: Numanotaira on Mt. Daisetsu in Ishikari; Tomakomai
in Iburi. Hondo: Mt. Hachimantai in Mutsu; Hirumo-numa, Koke-numa
in Ugo; Mt. Kurikoma in Rikuchfi; Mt. Sugigamine of Zawo, Mt. Gassan,
Mt. Azuma in Uzen; Numanotaira on Mt. Bandai in Iwashiro; Oze in
K6zuke; Shimizu-daira on Mt. Nasu in Shimotsuke ; Mt. Naeba in Echigo;
Kumonotaira, Tarobei-daira, Kurobe-gorodaira, Mt. Tateyama in Etchfi;
Mt. Kirigamine, Mt. K•azafuki, Happ6-ridge, Tengunohqra in Shinano;
Kotsutsumi-nishi-ike in Mikawa. (PL XXIX, f. 27) .
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   Distr. Japan, Europe.
   var. validus W. & G. S. WEST in Journ• Linn. Soc. Bot. 33, 3LO, 1898; Monogr.
Brit. Desm. 4, 96, 1911; KRIEGER Arch. HydrobioL suppL 11, 191, 1932.
   Cellulae maiores, semicellulae obverse semicirculares, apicibus rectis,
.spinis longissimis et robustis. Long. sine spin. 22.4pa, Lat. sine spin. 21pt,
Lat. isth. 7-9.5pa, Long, spin. 22pa.
   Hab. Hondo : Koke-numa in Ugo ; Ozegahara in K6zuke. (Pl. XXIX, f. 28)
   Distr. Japan, Ceylon, Surnatra, British Isles, U. S. A.
   var. subhexagonum (W. & G. S. WEsT) HIRANo, stat. nov.
   Arthroclesmus lncus (BREB.) HAss. var. Ralfsii W. & G. S. WEST forma subhexagona W. &
•G. S. WEsT in Monogr. Brit. Desm. 4, 96. 1911; BoRGE Bot. Notis. 24, 1913; HIRANo Journ.
.Jap. Bot. 20, 49, 1944.
   Cellulae minores, semicellulae late et transverse subhexagono-semicircu-
lares, spinis brevibus. Long. 16pa, Lat. sine spin. 15.4pa, Lat. isth. 5.6pa.
   Hab. Kiushiu: B6gatsuru on Mt. KujuA in Bungo. (Pl. XXIX, f. 7)
   Distr. Japan, Sweden, Scotland.
   Arthrodesmus quiriferus W. & G. S. WEsT var. brevispinis , OKADA in
Journ. Imp. Fish. Inst. 30, 179, 1934; HIRANO Jap. journ. Bot. 14, 229, 1954.
   Cellulae minores, sinu rotundiori, paene submamillato ad verticem, spinis
aeque brevibus ; membrana fine punctata. Long. sine spin. 14-17pt, Lat. sine
spin. 10-15fo, Lat. isth. 6-7ps, Long, spin. 9-10pa.
   Hab. Hokkaido: Mt. Daisetsu, Kamikoshi-ukishimahara, Nopporo in
                 AIshikari. Hondo: Oyachi of Mt. Hachirnantai in Rikuchti; Koke-numa in
Ugo; Numanotaira on Mt. Bandai in Iwashiro; Ozegahara in K6zuke;
'Kurosawano-ike on Mt. My6ko in Echigo; Shigak6gen in Shinano. (Pl.
XXIX, f. 33)
   Distr. Japan, N. Kuriles.
   forma minor HIRANO in Mem. Coll. S:i. Univ. Kyoto, B, 19, 67, 1948.
   Forma minor, spinis mediocriter longis. Long. sine spin. 10.7pa, cum
.spin. 19.3p, Lat. sine spin. 7.7pa, cum spin. 18pt•, Lat. isth. 3.4@.
   Hab. Hondo: Ko-ike in Yamashiro. (Pl. XXIX, f. 34)
   Distr. Japan.
   Arthrodesmus Bulnheimii RACIB. in Pamietn. Wyda. Um. Krakow 9s, 1889; WEsT
Monogr. Brit. Desrn. 4, 105, 1911.
   Cellulae mediocres, leviter longiores quam latiores sine spinis, profunde
•constrictae, sinu angusto-lineari ad verticem sed extrorsum aperto; semi-
-cellulae nonnihil obverse subsemicirculares et aliquando obverse subtrapezi-
.fotme's, marginibus lateralibus valide convexis, apicibus paullo convexis,
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angulis apicalibus cum spina longa robusta divergenta; a vertice V'isae
ellipticae, polis spina robusta longa ordinatis;' Membrana glabra. Long.
sine spin. 32.3pa, Lat. sine spin. 30p, Lat. isth. 7,7pa.
   Hab. Hokkaido: Shizukari in Oshima. (New to Asia) (Pl. XXIX, f. 15)
   Distr, Europe.
   Arthrodesmus crassus W. & G. S. WEsT in Monogr. Brit. Desm. 4, 102, 1911;-
BoRGE Ark. Bot. 23A, 40. 1930; HIRANo Bot. Mag. 66, 2)6, 1953. •
   Cellulae parvae, circiter longiores quam latiores, modice constrictae,
sinu late aperto et leviter acuminato ad apicem ; semicellulae obtrapezifor--
mes, marginibus lateralibus convexis, apice leviter convexo vel nonnumquam
paene recto, angulis apicalibus acutis cum spinis brevibus divergentibus;
a vertice visae late ellipticae, polis acutis spinatis, spinis brevibus. Long.
17-22pa, Lat. 14-21.5pa, Lat. isth. 8.6-11pa.
   Hab. Hondo : Mt. Komagatake in Ugo ; Katninotake in Etcha ; Shimono-
koike of Shigak6gen in Shinano; Tanuki-numa in Suruga. (Pl. XXIX,f. 39År
   Distr. Japan, Europe, Canada.
   Arthrodesmus controversus W. & G. S. WEsT in Monogr. Brit. Desrn. 4, 103.
1911; ALLORGE Rev. Alg. 5, 363. 1930; HIRANo Bot. Mag. 66, 206, 1953.
   Cellulae parvac, circiter tam longae quam latae, modice constrictae,
sinu aperto et paene rectangulari extremo leviter acuminato; semicellulae
late cuneatae vel obverse subtrapeziformes, marginibus lateralibus et apica-
libus convexis, angulis apicalibus subacutis et in spinam brevem divergentem
productis ; a latere visae circulares ; a vertice visae ellipticae, polis subacutis
cum spinis brevibus; membrana glabra. Long. 14pa. Lat. sine spin. 14pa,
Lat. isth. 9.8pa, Long. spin. O,7pa.
   Hab. Hondo: Shimizu-daira on Mt, Nasu in Shimotsuke; Kamino-tanbo
in Shinano; Mt. Hira in Oomi. (Pl. XXIX, f. 14)
   Distr. Japan, Europe.
   Arthrodesmus phimus TURNER in K. Sv. Vet. Akad. Handl. 25, 136, 1893; WEsT
Trans. Linn. Soc. Bot. 5, 192, 1902; Monogr. Brit• Desrn. 4, 104, 1911; HIRANo jap. Journ.
Bot. 14, 229, 1954.
   Cellulae parvae, leviter longiores quam latiores sine spinis, profunde
constrictae, sinu aperto et rectangulari ad apicem acuminato ; semicellulae
obverse subtriangulares vel late cuneatae, marginibus lateralibus convexis,
apicibus retusis, angulis apicalibus subacutis spinis robustis divergentibus
ordinatis; a vertice visae angusto-ellipticae, polis rotundis cum spinis
brevibus; membrana glabra. Long, sine spin. 19.4-21pa, Lat. sine spin..16i8-
21pa, Lat. isth. 8.4-8,8pa, '
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   Hab. Hgkkaido : Horomui in Ishikari. Hondo : Hachimantai ip Rikucha ;
Hakuryu-ko in Uzen ; Takayachi on Mt. My6ko in Echigo; Nukigawa of
Lake Biwa in Oomi. (Pl. XXIX, f. 25)
   Distr. Japan, India, Ceylon.
   Arthrodesmus Phimus from Nukigawa has a straight apex of semicell,
but the form from Hakuryu-ko is quite typical and coincides with the
TuRNER's original description. I have met with an interesting form from
Shita-ike that' has a deeply retused apex.
   var. occidentalis W. & G. S. WE5T in trans. Roy. Irish Acad• 32B, 59, 1902;
Monogr. Brit. Desm. 4, 104, 1911; HIRANo Journ. Jap. Bot. 20, 49, 1944.
                                                        .
   Cellulae leviter minores, circiter tam longae quam latae vel leviter
latiore$, marginibus lateralibus fere rectis autem leviter undulato-convexis,
apicibus leviter convexis autem nonnumquam retusis in medio, spinis
apicalibus fere rectis vel leviter divergentibus; a vertice visae fusiforme-
ellipticae. Long. 17pa, Lat. sine spin. 17pa, Lat. isth. 7.7pa.
   Hab. Hondo: Happ6-ridge in Shinano. Kiushiu: Hirabaru of Yabakei
in Bunzen. (Pl. XXIX, f. 26)
   Distr. Japan, Ireland.
   Arthrodesmus triangularis LAGERH. in Ofv. K. Vet. Akad. F6rh. 42, 244, 1885;
WEsT Monogr. Brit. Desm. 4, 97, 1911; Ann. Roy. Bot. Gard. Calcatta 6, 211, 1907; SMITH
Wisc. BulL 57, 133, 1924;RIcH Journ. Bot. 63, 77, 1925; HIRANo journ. Jap. Bot. 20, 38. 1944.
   Cellulae parvae, leviter longiores quam latiores sine spinis, profunde
constrictae, sinu aperto fere,rectangulari, isthmo angusto; semicellulae
obverse triangulares, marginibus ventralibus leviter convexis, apicibqs leviter
elevatis et convexis leviter retusis in medio, angulis apicalibus aliquantum
rotundis cum spinis longis robustis horizontaliter ordinatis; a vertice visae
eilipticae, polis spina longa ordinatis. Long. 18-25pa, Lat. sine spin. 15.4-
22.4p, Lat. isth. 4.2-5.6pa, Long. spin. 10pa
   Hab. Hokkaido: Toyokoro in Tokachi; Shizukari in Oshima. Hondo:
Kariwano, Koke-numa in Ugo; Ukishima-6numa in Uzen; Izu•numa in
Rikuzen; Oze, Omine-nurna in K6zuke; K6ridonono-ike in Echigo; Mt.
Tateyama in Etcha; Kanori-ike in Shinano; Takaraga-ike, Shakuhachi-ike,
Sawano-ike in Yamashiro. Kiushiu : Imuta-ike in Satsuma. (Pl. XXIX, f. 22)
   Distr. Japan, Burma, Bengal, Europe, N. America, Guiana, Brazil.
   var. minor HIRANO in Mem. Coll. Sci. Univ. Kyoto, B, 19, 67, 1948•
   Var. minor quam forma typica, isthmo cellularum leviter tortuoso,
elQngato et cylindrico. Long. 4.6p, Lat. sine spin. 4pa, cum spin. 12p, Lat.
isth. 1pa.
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  Hab. Hondo: SawanO•-ike in Yamashiro. (Pl. XXIX, f. 18) •'
  Distr. Japan.
  var. Iatiusculum (W. & G, S. WEsT) HIRANo, stat. nov.
                  ' Arthrodesmus Incus tlBREB.) HASS. var. Ralfsii W. & G. S. WEsT forma latiuscula W.&G.
S. WEsT in Monogr. Brit. Desm. 4, 96, 1911; SCHuLz Bot. Arch. 2, 137, 1922; HIRANo Bot
Mag. 66, 206, 1953.
               '
                                   '
  Var. marginibus lateralibus semicellularum leviter 2-undulatis, spinis
convergentibus. Long. 19.4-25,pa, Lat. sine spin. 15.4-22pa, Lat. isth. 4.2-7pa.
  Hab. Hokkaido: Tomakomai in Iburi. Hondo: Ogata in Ugo; 6ishita.
Hijiori-nEt!;a-numa, Mazawano-naga-numa, Hakuryu-ko in Uzen ; Naga-numa.
Kobuchi-numa in Rikuzen; Ojiroi in Iwaki; Oze-numa in K6zuke; Mohara
in Kamifusa ; Higusa-numa in Shimofusa; Inago'  o' f• Kitamaki-mura, Ashinota-
ike, Happ6-ridge in Shinano ; Gakinotanbo in Etchti ; Takashihara in Mikawa ;,
Nukigawa of Lake Biwa in Oomi, Kiushiu: Yabakei in Bunzen. (Pl.
XXIX, f.
        24)
  Distr. Japan, British' Isles,
  This variety is somewhat different from the British description in its-
biundulate lateral margin, slightly elongated isthmus and elevated apex.
  var. acuminatum HIRANO in Mem. ColL Sci. Univ. Kyoto, B, 19, 67, 1948.
  Semicellulae levissime elongatae, sinu extremD acuminato. Long. 8".
Lat. sine spin, 6pa, cum spin. 16pa, Lat. isth. 1,5".
  Hab. Hondo: Sawano-ike in Yamashiro, (Pl. XXIX, f. 23)
  Distr. Japan.
  Arthrodesmus extensus (ANDERs.) HIRANo stat. nov.
  Arthroa•esmas Incus ÅqBREB.) HAss. var. extensus ANDF.Rs. in BoRGEBot.Notis.25, 1913;,
SMITH Wisc. Bull. 57, 132, 1924-var. indentatus W. & G. S. WEsT in Monogr. Brit. Desm.
4. 94, 1911; HIRANo Bot. Mag. 66, 206, 1953.
. Cellulae parvae, circiter tam longae quam latae •sine spinis, profunde
constrictae, smu excavato et semicirculari, isthmo elongato; semicellulae
subrectangulares, angulis basalibus subrectangularibus, marginibus lateralibus
superioribus leviter retusis, angulis apicalibus leviter productis et obtusis•
cum spina longa una divergente directa ordinatis, apice truncato et leviter
concavo ; a latere visae circulares ; a vertice visae ellipticae, polis cum spina,
ordinatis. Long. sine spin. 13-17pa, Lat, sine spin. 14-16.8pa, Lat. isth. 5.6-6.3pa.
  Hab. Hokkaido: Ch6bushi-numa in Nemuro; Kiritappu, Akan-junsai-
numa in Kushiro; Nikuru-numa, Komukai-ponto, Sarufutsu in Kitami;.
Tomakomai in Iburi. Hondo: Mt. Hakkoda, Mt. Hachimantai in Mutsu;
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Koke-numa, Mt. Komagatake in Ugo; Naga-numa, Izu-numa, Keshonuma
in Rikuzen; Mt. Azuma, Hakuryu-ko, Saigo-mura, Mt. Gassan, Mazawano-
naga-numa, Hijiori-naga-numa. bishitano-junsai-tsutsumi in Uzen; Kana-
zukamura, Takayachi on Mt. My6ko, K6ridonono-ike in Echigo; Oze in
K6zuke; Goda-numa, Higusa-numa in Shimofusa; Mohara in Kamifusa;
G6no-ike in Hitachi ; Shira-ike, Ashinota-ike, Happ6-ridge, Kazafuki-koshiki-
                                                             Aike, Tengunohara, Mt. Kirigamine in Shinano; Kotsutsumi-nishi-ike, Oike
in Mikawa; Biwa-ike in Owari; Toba in Ise; Fuse-ike, Nukigawa in
Oomi; Takaraga-ike, Sawano-ike, Ko-ike, Shakuhachi-ike in Yamashiro.
Kiushiu:Yabakei in Bunzen; Miyazaki in Hiuga. (PL XXIX, f. 16, 17, 35)
   Distr. Japan, Europe, New Foundland.
   var retusum HIRANo, var. nov.
   Var. semicellulae rectangulares, marginibus lateralibus et apicibus retusis,
angulis apicalibus et basalibus rotundis, spinis leviter convergentibus. Long.
22.4pa, Lat. sine spin. 15.4pa, Lat. isth. 7pa.
   Hab. Hondo: Mizoroga-ike in Yamashiro; Ikejiri-ike in Tanba. (Pl.
XXIX, f. 38)
   var. malaccensis (BERNARD) HIRANo, comb. nov.
   Arthrodesmus Incus (BRim.) HAss. var. malaccensis BERNARD in Dep. agr. Indes. Neerl. 55,
1909; HIRAN- o Journ. Jap. Bot. 20, 49, 1944.
   Var. semicellulae obverse trapeziformo-rectangulares, marginibus latera-
libus superioribus divergentibus et retusis, apice convexo et retuso ad
medium, spinis aliquantum brevibus. Long. 16.5pa, Lat. sine g.pin. 13p, Lat.
isth. 3.7pa.
   Hab. Kiushiu:Imuta-ike in Satsuma. (Pl. XXIX, f. 6)
   Distr. Japan, Malay.
   Arthrodesmus convergens EHRENB. in RALFs Brit. Desm. 118, 1848; Roy & BissET
Journ. Bot. 24, 196, 1883; WEsT Trans. Linn. Soc. Bot. 5, 254, 1896;journ. Lirrn. Soc. Bot. 34,
397, 1899; KAWAMuRA Ereshw. Biol. 1, 101, 1918; SMITH Wisc. Bull. 57, 126, 1924; OKADA
journ. Imp. Figh. Inst. 30, 177, 19S4; TAyl.oR Pap. Mich. Acad. Sci. 19, 272, 1934.
   Cellulae mediocres, leviter latiores quam longiores sine spinis, profunde
constrictae, sinu aperto ad verticem angusto-lineari exterius late aperto;
semicellulae aliquantum ellipticae, a parte dorsali margine convexiore quam
a parte ventrali; angulis lateralibus acute rotundis cum spina longa
incurvata ordinatis; a vertice visae angusto-ellipticae, polis spinatis; a
 latere visae circulares; membrana glabra. Long. 34-42pa, Lat. sine spin.
 36-43pa, Lat. isth. 10-12pa.
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   Hab. Hokkaido: Akan-junsai-numa, Kiritappu in Kushiro; Nikuru-numa,
Komukai-ponto, Shimoyfibetsu, Furutoi, Sarufutsu in Kitami ; Shikaribetsu-
wopputo in Tokachi ; Horomui, Minenobu in Ishikari ; Yafutsu, Numano-
hata, T6asa-numa, Tomakomai in Iburi; Shizukari in Oshima. Hgndo:
                                                  AHirumo-numa, Ogata, Kariwano in Ugo; Hijiori6numa, Oishita, Hakuryu-
ko in Uzen; Izu-numa, Naga-numa, Kesho-numa in Rikuzen; Akaiyachi,
K6riyama in Iwashiro; Umaushi-numa, Kashima-cho in Iwaki; Ozegahara
in K6zuke; Kizaki in Shinano; Tanuki-numa in Suruga; Kotsutsumi-
nishi-ike in Mikawa;Ishigaki-ike, J6do-ike, Kanash6zu in Ise; Nukigawa
in Oomi; Mizoroga-ike, Takaraga-ike in Yamashiro; Ikejiri-ike in Tanba.
                 AKiushiu: Ahira in Osumi. (Pl. XXIX, f. 19)
   Distr. Japan, Kuriles, Manchuria, Siberia, central China, India, whole
Europe, Greenland, Nova Zembla, N. & S. America, New Zealand, Africa.
   fOrma curta TURNER in K. Sv. Vet. Akad. HandL 25, 134, 1893; YAMAGuCHI &
HrRANo Act. Phytotax. Geobot. 15, 144, 1954.
   Semicellulae subhexagonales, sinu angusto-lineari, spinis tenuis. Long.
45-53pa, Lat. sine spin. 45-56pa, Lat. isth. 13-16.8pa.
   Hab. Hondo: Ishigaki-ike, Tamaru in Ise ; Shinohara-ike, Fuse-ike, Lake
Biwa in Oomi; Mizoroga-ike in Yamashiro. (Pl. XXIX, f. 20, 21)
   Distr. Japan, India.
   Arthrodesmus curvatus TURNER in K. sv. Vet. Akad. HandL 25, 135, 1893; BoRGE
Hedw. 68, 103, 1928;KRIEGER Arch. Hydrobiol. suppL 11, 191, 1932;YAMAGuCHI & HII ANO
Act. Phytotax. Geobot. 15, 144, 1954.
   Cellulae mediocres, circiter tam longae quam latae sine spinis, profunde
constrictae, sinu aperto leviter acuminato ad verticem; vsemicellulae reni-
forme-rhomboides, marginibus lateralibus inferioribus convexis, marginibus
superioribus subconvexis, apice convexo, angulis lateralibus cum spina
longa robusta praeditis, spinis leviter convergentibus ; a vertice visae oblongo-
ellipticae, polis spina praeditis. Long. 32--45pt, Lat. sine spin. 36-43pa, Lat.
isth. 8.4-12.6p.
   Hab. Hokkaido: Toyokoro in Tokachi; Horomui in Ishikari; Tomakomai
                Ain Iburi. Hondo: Oishita in Uzen; Shinohara-ike, Fuse-ike, Lake Biwa in
Oomi. (Pi. XXIX, f. 40, 41)
   Distr, Japan, India, Sumatra, E. Africa.
   Arthrodesmus subulatus KO'Tz. in sp. Alg. 176, 1849; WEsT Trans• Linn• Soc•
Bot. 5, 72, 1895; Monogr. Brit. DesrrL 4, 109, 1911; SM•ITH Wisc. Bull. 57, 127, 1924; HIRANo
Jap. journ. Bot. 14, 229, 1954.
   Cellulae mediocres, leviter longiores quam latiores sine spinis, profunde
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constrictae, sinu angusto-lineari exterius aperto; semicellulae elliptico-
obsemicirculares, margine ventrali convexioti quam dorsali, 'angulis latera-
libus leviter rotundis cum spinis longis robustiS';leviter sUrsium directis
ordinatis; a vertice visae ellipticae, 'polis cum Spinis longis recti$ ordinatis ;
membrana subtile purictata. Long. 33L35pa, Lat. sine spin. 28-30pa, Lat. isth.
8.410pa, Long. spin. 15p. '
   Hab. Hokkaido:.Hisago-numa on Mt. Paibe'tsu in Ishikari. Hondo: Mt.
Hakkoda in Mutsu; Oishitano-junsai-tsutsumi in Uzen; Ozegahara in K6zuke;
Shinohara-ike, Fuse-ike in Oomi. (Pl. XXIX, f. 29)•
   Distr. Japan,. India, Abyssinia, Europe, N. & S.' Arnerica,, E. Africa,
Madagascar. • • .
   var. subaequalis W. & G. S. WEST in Monogr. Brit. Desm. 4, 110, 1911; DEFL-
                                  'ANDRE BulL Soc. Bot. France 71, 919, 1924.' '•'• - '
   Cellulae relative latiores et 'magis angusto-ellipticae, marginibus ventra-
libug et dorsalibus subaequaliter convexis, spinis subparallelis et leviter
divergentibus. Long. 32-33pa, Lat. sine spin. 28-29fo, Lat. isth. 6.3-7p; Long.
   Hab. Hondo:Ozegahara in K6zuke (New to Asia) (Pl. XXIX, f. 31)
   Distr. British Isles,.France, S. Africa.
   var. Nordstedtii SMITH in Wisc. Buil. 57, lz7, 1924.
   Var. apicibus cellularum aliquantulum convexis, spinis divergentibus;
a vertice visae angusto-ellipticae. Long. 39pa, cum spin. 61pa, Lat. sine spin.
42pa, cum spin. 72pa, Lat. isth. 14pa. ,
   Hab. Hondo: Fuse-ike in Oomi. (New to Asia) (Pl. XXIX, f. 30)
   Distr. U. S. A.
   Arthrodesmus rhomboides HIRANo ih Act. bh'ytotax. G'eobot. 14, 2, lg4g.
   Cellulae modica.e., leviter latiores quam longiores sine spinis, proÅ}unde
constrictae, sinu acuto extremo acuminato' ; semicellulae rhomboides, mar-
ginibus ventralibus leviter convexis, angulis lateralibus acutis cum spinis
longis robustis divergentibus. instructis, apice convexo; a vertice visae
anguste ellipticae; a latere visae circulares. Long. 25pa, Lat. sine spin. 28pa,
Lat. isth. 6.5@.
   Hab. Hondo: Fuse-ike in Oomi. (Pl. XXIX, f. 36)
   Distr. Japan.
                    Sect. Octacanthum HANsG. '
   Arthrodesinus sect. Octacanthum HANsG. in WEsT .Monogr. Brit. Desm. 4, 90, 1911.-
subgen. Schi2o{lesmzts 'TVRNER in K. Sv. Vet. Akad. Handl. 25, 137, 1893 (pro parte)
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   Cellulae .parvae vel minutae, lateribus.utrobique spinis duabus, ad
angulos apicales,et laterales ordinatae.
   Ia. Semicellulae rectangulares cum rnarginibus retusis, spinis longis .. A. octocornis
   lb. 'Semicellulae depresso-he.xagonae, spinis minutis
      ............................................ A. bifidus var. truncatus f. suecisa
   Arthrodesrrius octo'cornis EHRENB. in WoLLE Desm. U. S. 97, 1884; Roy &
BIssET Journ. Bot. 24, 196. 1886; HusTEDT Arch. Hydrobiol. 6, 336, 1911;SMITH Wisc. BulL
57, 134, 1924; KRrEGER Arch. Hydrobiol. suppl. 11, 192, 1932; OKADA Journ. Imp. Fish. Inst.
30, 179, 1934; HIRANo Jap Journ. Bot. 14, 229, 19[4.
   Cellulae parvae, circiter lg-15 longiores 'quam latiores sine spinis,
profunde constrictae, sinu late aperto et fere semicirculari excavato;
semicellulae transverse trapeziformo-rectangulares, apicibus et marginibus
lateralibus omnibus concavis, angulis rotundis et cum spinis longis robustis
rectispraeditis; a vertice visae ellipticae, polis rotundis spinis praeditis.
Long. sine spin. 17-21.5pa, Lat. sine spin. 12-16.8pa, Lat. isth. 5-5.6p, Long.
spin. 9-10pa.
   Hab. Hokkiido: Ch6bushi-numa in Nemuro; Kiritappu in Kushiro;
Toyokoro-konuma in Tokachi; Ytifutsu, Tomakomai in ' Iburi ; Shizukari in
Oshima: Hondo: Naga:numa of Mt. Hachimantai in Rikuchti; Koke-numa,
Hirumo-numa in Ugo; Oishitano-junsai-tsutsumi, Saigo-mura, Mt. Sugigamine
of Zawo in Uzen; Naga-numa, Kobuchi-numa in Rikuzen; Akaiyachi in
Iwashiro; Oze in K6zuke; Mt. Kirigamine in Shinano ; Kotsutsumi-nishi-ike,
Takashihara in Mikawa; Ishigaki-ike, J6do-ike, Toba in Ise; Nukigawa,
Shinohara-ike in Oorni; Mizoroga-ike in Yamashiro. (Pl, XXIX, f. 32)
   Distr. Japan, Kuriles, Siberia, Mongolia, Burma, Ceylon, Sumatra, whole
Europe, Iceland, Greenland, N. America, Australia.
   Arthrodesmus bifidus BREB. var. truncatus WEsT forma succisa W. &
G. S. WEST in Monogr. Brit. Desm. 4, 115. 1911.
   Cellulae subhexagonales, apicibus et marginibus lateralibus superioribus
leviter retusis, sinu leviter rotundis ad apicem, spinis non praeditis. Long.
et Lat. 14pa, Lat. isth. 5pa.
   Hab. Hondo: Kanori-ike in Shinano. (New to Asia) (Pl. XXIX, f. 11)
   Distr. British Isles,
                   Sect. Diplocanthum sect. nov.
   Cellulae parvae vel minutae, spinis duabus ad angulos aplcales utrobique
et spinis singulis in margine lateralis utrobique ordinatae.
   Ia. Semicellulae cum angulis productis ordinatae; cellulae 321i in Iongitudinem
      .........:.............................................................. Aimpar
   lb. Semicellulae hexagonae, sine angulis productis ; cellulae 12-15pt in longitudinem.
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     2a. Semicellulae cum spina in parte apicali.otdinatae, mar'ginibins lateralibus '
        inferioribus et superioribus aequalibus ....................... A.. tenuissimum'
     2b. Semicellulae cum spina singulis apicali ordinatae, marglnibus lateralibus
       inferioribus longioribus quam superioribus .... A. trispinatus var. japonicum
   Arthrodesmus impar (JACOB.) GRONBLAD in Act. Soa Faun. Flor. Fenn• 49, 55,
1921; CEDERGREN Ark. Bot. 25, 67, 1933. Arthrodesmus octocornis EHRENB. forma imPar
 ACOB. in WEsT Monogr. Brit. Desm. 4,.113, 191L
   Cellulae mediocres, circiter tam longae quam latae vel leviter longiores
sine spinis, profunde constrictae, sinu aperto acutangulo; semicellulae
transverse trapeziformo-rectangulares, lateribus concavis, angulis basalibus
in spinam longam robustam-•rectam horizontaliter directam vel leviter
deorsum directam praeditis,- angulis apicalibus in spinam binam sursum
directam praeditis; a latere visae ovato-circulares, polis cum duabus spinis
brevibus infra spinam abicis. Long. sine spin. 32pa, cum spin. 58.8pa, Lat.
sine spin. 30.7pa, cum spin. 61.6pa, Lat. isth. 11.3pa, Crass. 16.8pa, Long. spin.
12.6pa.
   Hab. Hondo: Ozegahara in K6zuke. (Pl. XXIX, f, 8)
   Distr. British Isles, Sweden, Finland.
   Arthrodesmus tenuissimus ARCH. in RABENHoRsT FIor. Europ. Alg. III, 2.P.6, 1868;
MIGuLA Krypt• Fl. 2, 512, 1907; WEsT Monogr. Brit. Desm. 4, 116, 1911; KAIsER Krypt.
Forsch. 1, 2`?J7, 1919; DICK 1. c. 451, 1926; }IIRANO journ. Jap. Bot. 20, 49, 1944.
   Cellulae minutae, leviter longiores quam latiores sine spinis, profunde
constrictae, sinu aperto rectangulari; semicellulae hexagonales, m' arginibus
superioribus et inferioribus fere rectis vel leviter concavis, angulis latera-
libus rectangularibus cum spinis minutis horizontaliter directos ordinatis,
apicibus truncatis rectis vel leviter concavis, angulis apicalibus cum spinis
minutis ordinatis, spinis subrectis et vix visibilibus in vertice; a vertice
visae elliptico-fusiformes, polis leviter acutis cum spinis minutis -ordinatis,
spina minuta ad unumq'uemque polum; a latere visae circulares, cum
spina minuta ad angulum superiorem, spinis divergentibus. Long. 9pa, Lat.
7.8pa, LaL isth. 5.6pa. • •
   Hab. Hondo: Shigak6gen in Shinano. Kiushiu; Imuta-ike in Satsuma.
(PL XXIX, f. 10)
   Distr. Japan, India, Europe.
  Arthrodesmus trispinatus W. & G. S. WEsT var. japonicum HIRANo,
var, nov,
   Var. semicellulae subhexagonales, marginibus lateralibus inferioribus
longioribus quam superioribus, apice et margine laterali recto; spinis
divergentibus, spinis inferioribus in parte ordinatis. Long. sine spin. 11,2pa,
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Lat. sine spin. 10.5pa, Lat. isth. 7pa. '
   Hab. Hokkaido: Tomqkomai in Iburi. Hondo: Hijiori-6numa' in Uzen.
(PL,XXIX, f. 9)
                       Xanthidium EHRENB•
   in RAI,Fs Brit. Desm. 111, 1848; RA.BFr HoRsT FIor. Europ. Alg. III, 221, 1868; WEsT
Monogr. Brit. Desm. 4, 48, 1911; SMITH Wisc. BulL 57, 55, 1924 ; WEsT & FRITsCH Trea"
Brit. Alg. 279, 1927; PRINTz in ENGL. Pflanzenfam. 3, 356, 1927; SMITH Freshvv. Alg. U. S
582, 1933.
   Cellulae variabiles, generalis paullo longae quam latae, profunde constrictae,
sinu lineari vel aperto acutangulo ; semicellulae paene generalis compressae
et variabiles, ellipticae, elliptico-hexagonales, trapeziformes vel polygonales,
apicibus rectis, in centro semicellularum partibus protuberantiis incrassatis
et ibi saepe scrobiculatis praeditis ; membrana glabra vel punctata et spinis
                                                              .simplicibus vel raro furcatis ad angulos praeditis, aliquando symmetrice
ad margines medianis utrobique praeditis ; a vertice visae ellipticae, lateri-
bus ad medium utrobique paullo protuberantiis praeditis; chromatophoris
axialibus duabus vel parietalibus quaternis in unaquaque semicellula praeditis ;
zygosporae globosae, membrana scrobiculata, spinis simplicibus vel furcatis
in longitudine variabile praedita. '
   la Cellulae parvae vel modicae, cum spinis longis simplicibus ordinatae
      .............................................................. Sect. Holacanthum
   lb. Cellulae parvae vel minutae, curn spinis minutis simplicibus ordinatae
      ...............................................,........,... Sect. Micracanthum
   lc. Cellulae magnae. cum processibus in apices 2--4 furcatos' ordinatae
       ...................,....................................... Sect. Schizacanthum
                     Sect. Holacanthum LuND.
   Xanthiaium subgen. Holacanthum LuND. in Nov. Act. Regn. Soc. Ups. 3, VIII, 75, 1871
sect. Holacqnt,hum in WEsT Monogr. Brit. Desm. 4, 50, 1911.
   Cellulae modicae vel parvae, lateribus utrobique cum spinis longis
simplicibus ordinatis, spinis duabus vel singulis ad angulos .; chromatophoris
parietalibus 4 in unaquaque semicellula.
    Ia Semicellulae cum spinis singulis tantum ordinatae.
     2a. Angulo apicali non producto.
      3a. Semicellulae obtrapeziformes, cum spinis singulis ad marginem prope
         angulos apicales utrobique .................................... X. inchoatum
      3b. Semicellulae rotundo-subtrapeziforrnes vel depresso-ovatae.
        4a. Semicellulae cum spinis singulis ad medium marginem lateralem utrobique
           ............................................................ X. apiculatum
        4b. Semicellulae cum spinis tribus paullo irregulariter ad marginem lateralem
          utrobique. ..................,....................... X. pseudobengalicum
      3c. Semicellulae oblongo-reniformes cum spinis tribus ad marginem lateralem
         utrobique ......................,............................. Å~. bengalicum
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      2b. Angulo apicali producto. angulis cum spinis duabus longis ordinatis
          ................................................................. X. japonicum
    lb. Semicellulae cum spinis singulis et partim ordinatae.
      2a Semicellulae cum spinis partim et spinis duabus (non partim) ad marginern
         lateralem utrobique ordinatae.
        3a. Angulo apicali /non producto, spinis lateralibus evidenter disposit•is.
         4a Spina recta .......................L........ X. histiferum var. javanicum
         4b. Spina curvata ........................ X. hastiferam var. curvispinosum
        3b. Angulo apicali producto, spinis Iateralibus aliquantum propinquis disp)sitis
           .'..........................L.................................. X. angulatum
      2b. Semicellulae cum spinis partim dtiabus et spinis sinequlis ad marginem
         lateralem utrobique ordinatae ................................... X. cristatum
       3a. Semicellulae subpyramidatae, cum tumore granulato mediano ordinatae
           .••••••••••••••-..••••.••--................................. var. uncinatum
       3b. Semicellulae oblongae, cum tumore glabro mediano ordinatae
           ................................................ var. uncinatum f. depressa
        3c. Semicellulae semicirculari-subtrapeziformes, sine tumore mediano;
           membrana glabra ......................................... var. Ieiodermum
    lc. Semicellulae cum spinis partim tantum ordinatae.
      2a. Semicellulae cum $pinis pirtim duabus ad marginem lateralem utrobique ordinatae.
       3a. Angulo non producto; semicellulae exacte hexagonae, cum serie radiali
           scrobiculorum ad medium, aliquando nullae . . . .. . . . . . .. . . . . . X. qntilppaeum
         4a. Cellulae 42-72ti in longitudinem sine spinis, cum Ioco scrobiculato
            mediano ordinatae ............................................... f. typica
         4b. Cellulae 8)-90xi in longitudinem sine spinis, cum Ioco glabro mediano
            ordinatae ....................................................... var. Iaeve
       3b: Angulo' producto; semicellulae subhexagonae cum serie transversali
           scrobiculorum supra isthmum ordinatae ......................... X. Burkillii
      2b. Semicellulae cum spinis partim tribus ordinatae ...L......... X. fasciculatum
      2c. Semicellulae cum spinis partim numerosis ordinatae . ... .. X. acanthophorum
   Xanthidium inchoatum NoRDsT. in K. sv. Vet. Akad. Handl. 22, 45, 1888•
   Cellulae mediocres, circiter tam longae quam latae vel leviter longiores sine
spinis, profunde constrictae, sinu angusto-lineari in apice leviter dilatato; semi-
cellulae subobtrapeziformes vel leviter oblongo-hexagonales, angulis basalibus
obtusis, marginibus lateralibus convexis et leviter divergentibus, angulis apicali-
bus rotundis cum spinis longis robustis divergentibus, apicibus semicellularum
leviter convexis; a latere visae late obovatae, apicibus spinis praeditis; a
vertice visae ellipticae, polis spinis praeditis ; membrana incrassata in medio
semicellularum. Long. sine spin. 36.4pa, Lat. sine te'pin. 33.6pa, Lat. isth. 8.4pa.
   Hab. Hokkaido: Tomakomai in Iburi. (New to Asia) (Pl. XXX, f. 18)
   Distr. Finland, New Zealand.
   Xanthidium apiculatum (JosHuA) HIRANo, comb. nov.
   Arthrodesmus apiculatus Joshua in Journ. Linn. Soc. Bot. 21, 644, 1886.
   Cellulae modicae, circiter la- longiores quam latiores, profunde constrictae,
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sinu angusto-lineari extremo ampliato; semicellulae rotundo-subtrapeziformes
vel depresso-ovatae, angulis basalibus Iate rotundis, marginibus lateralibus
superioribus retusis cum spinis brevibus robustis suberectis supra augulos
laterales ordinatis et in versus sursum directis, apice recto v,e,1 leviter
convexo cum angulis apicalibus obtusis vel rotundis ordinato; a latere
visae circulares spinis brevibus infra apicem ordinatae; membrana in
margine laterali utrobique evidenter incrassata ; a vertice visae rhomboido-
oblongae, polis rotundis. Long. sine spin. 42pa, Lat. sine spin. 34pa, Lat.
isth. 8.5@.
   Hab. Hondo: Ishigaki-ike in Ise. (New to Japan) (Pl. XXX, f. 16, 17)
   Distr. Burma.
   Xanthidium pseudobengalicum GRONBLAD in Act. soc. Faun. Flor. Fenn. 49,
50, 19L)1.
   Cellulae mediocres, paullo longiores quam latiores sine spinis, profunde
constrictae, sinu aperto acuminato ad apicem; semicellulae subelliptico-
trapeziformes, marginibus inferioribus convexis, spinis longis tribus et
paullo curvatis ad sursum uterque ordinatis, spinis non ordinatis in plana
eadem; membrana glabra sine porosa vel scrobiculata; a latere visae
paene circulares, lateribus paullo incrassatis in medio utrobique, spinis
irregulariter ordinatis non in plana verticali. Long. sine spin. 47.3pa, cum
spin. 64.5pt, Lat. sine spin. 41"•, cum spin. 60.2pa, Lat. isth. 11.6p.
   Hab. Hokkaido: Kamikoshi-ukishimahara in Ishikari. (New to Japan)
ÅqPL XXX, f. 3)
   Distr.
   Xanthidium bengalicum TURNER in K. sv. Vet. Akad. Handl. 25, 100, 1893; WEsT
Trans. Linn. Soc. -Dot. 6, 161, 1902;OKADA Bot. Mag. 50, 256, 1936.
   Cellulae mediocres, circiter Iatiores quam longiores sine spinis, profunde
constrictae, sinu aperto acutangulo ad apicem, isthmo leviter elongato;
semicellulae subfusiformi-reniformes vel oblongo-reniformes, marginibus
lateralibus inferioribus convexis, marginibus superioribus leviter retusis,
,apicibus rectis vel convexis, angulis apicalibus et lateralibus spina una
longa parum alte curvata ; membrana punctata ; a latere visae circulares ;
a vertice visae oblongoellipticae. Long, sine spin. 47.6pa, cum spin. 64.4pa,
Lat. sine spin. 50.4pa, cum. spin. 81.2pa, Lat. ist;h. 14pa, Long. spin. 11pa.
   Hab. Hondo : Kanori-ike in Shinano , Ogurano-ike in Yamashiro (OKADA)
ÅqPl. XXX, L 4)
   Distr. Japan, India, Ceylon.
   Xanthidium japonicum HIRANO in Act. Phytotax. Geobot. 14, 1, 1949.
t.
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   Cellulae mediocres, leviter Iatiores quatp longiores sjne spinis, profunde
tonstrictae, Sinu angusto-lineari ; semicellulae obtrapeziforrnes, arigulis basa-
libus obtusis, marginibus Iateralibus convexis, angulis apicalibus p;oductis
et in oblique alte projectis et spinis duabus longis robustis in plana verticali
ordinatis, apice convexo; membrana glabra; chromatophoris axialibus cum
pyrenoidibus centralibus in unaquaque semicellula; in vertice et latere
visae non observatae. Long. sine spin. 32-34pa, Lat. sine spin. 35-37p, Lat.
isth. 11pa, Long. spin. 13fo.
   Hab. Hondo: Shinohara-ike in Oomi. (Pl. XXX, f. 20)
   Distr. Japan.
   Xanthidium hastiferum TuRNER var. javanicum (NoR[sT.) TURNER in K•
Sv. Vet. Akad. HandL 25, 100, 18?3; OKADA Bot. Mag. 50, 255, 1936.----forma Plana TURN•
in..1. c. 100, 1893;' OKADA AsAHINA's Inkwa. 175, 1939.--Xuathidium antilopaeum (BRE-'B•)
KUTZ. forma 1'avanica NoRDsT. in Lund Univ. Arsskr. 16, 12, 1880.
   Var. spinis longioribus quam in forma typica, apjce paene recto. Long.
sine spm. 41-42pa, Lat. sme spin. 38-39@, Lat. isth. 10pt, Long. spin. 20-23.
                A
   Hab. Hondo: Oike on Mt. Hichimenzan in Kai; Toba in Ise; Shino-
hara-ike in Oomi. (Pl. XXX, f. 19)
   Distr. Japan, Burma, India, Java.
   var. curvispinosum OKADA in Bot. Mag. 50, 255, 1936 ; AsAHINA's Inkwa. 175, 1939.
   Cellulae maiores, apicibus semicellularum late truncatis et rectis, spinis
curvatis. Long. sine spin. 36-39pa, Lat sine spin. 34-36ps, Lat. isth. 9-10",.
                                           A
 Hab. Hokkaido : Kiritappu in Kushiro. Hondo : Oishita in Uzen ; Akaiya-
chi in Iwashiro; Kotsutsumi-nishi-ike, Suhara-ike in Mikawa. (Pl. XXX, f. 2)
   Distr. Japan.
   Xanthidium angulatum (JosHuA) HIRANO, stat. nov.
                     -- --   Xanthidium antiloPaeum (BREB.År KuTZ. var. angulatum jOsHvA in journ. Linn. Soc. Bot. 21,
643, 1886.
   Cellulae modicae, circiter tam longae quam latae sine spinis, profunde
constrictae, smu acuminato vel angusto-lineari ad extremum; semicellulae
subfusiformes vel subhexagonales, angulis lateralibus productis et aliquantum
emarginatis spinis duabus longis robustis ordinatis, marginibus ventralibus
longioribus quam dorsalibus, leviter convexis et recurvatis prope angulos
laterales, apice elevato et truncato, angulis apicalibus obtusis parte spina-
rum ordinatis, spinis apicalibus brevioribus quam spinis lateralibus ; a latere
visae late ellipticae cum spinis apicalibus duabus et spinis aliis duabus
infra apicem ordinatis; a vertice visae rhomboides, polis rotundis cum
spinis longis et partim spinum intra polum ordinatis; membrana glabra.
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Long. 36-37pa, Lat. sine spin. 36-37pt, cum spin. 78pa, Lat. isth. 17pa, Crass.
19-20pa, Long. spin. 10-19pa.
   Hab. Hondo: Fuse-ike in Oomi. (New to Japan) (Pl. XXX, f. 9)
   Distr. Burma.
   Xanthidium cristatum BREB. var. uncinatum BREB. in RAi.Fs Brit. Desm•
115, 1848; WEsT Monogr. Brit. Desm. 4, 73, 1911; 5MITH Wisc. BullL 57, 60, 1924;HoMFEI.D
Pflanzenf. 12, 64, 1929; TAyl.oR Pap. Mich. Acad. Sci. 19, 275, 1934; OKADA Journ. Imp. Fish-
Inst. 30, 176, 1934; KosslNsKAJA Act. Inst, Bot. Acad. Sci. URSS, 2, Pl. Crypt. 2, 88, 1934;
PRESCOTT Pap. )v. ich. Acad. Sci. 25, 96, 1940.
   Cellulae maiores, semicellulae late subpyramidatae cum .apice truncato,
marginibus lateralibus concavis inter angulos, spina apicalis et superior
lateralis subrecta plerumque leviter incurvata, in centro semicellularum leviter
incrassata cum annulo granUlorum (circa 6) ornata. Long. sine spin. 43-80pa,
cum spin. 73-98p, Lat. sine spin. 43-53pa, cum spin. 64-67pa, Lat. isth. 13-14pa.
   Hab. Hokkaido : Kiritappu in Kushiro ; Nikuru-numa, Shimoyabetsu in
Kitami; Toyokoro-konuma in Tokachi; Moseushi, Horomui in Ishikari;
Tomakomai, Numanohata in Iburi; Shizukari, Junsai-aka-numa, Ko-numa
                                Ain Oshima. Hondo: Ogata in Ugo; Oishita, Chakawa-ike, Hakuryu-ko in
                                                          AUzen ; Ozegahara in K6zuke; Inago of Kitamaki-mura, Happ6-ridge, Ohana-
mi-ike, Lake Kizaki in Shinano ; Tanuki-numa in Suruga ; Fuse-ike, Nukigawa
in Oomi; Ariga-ike, Mizoroga-ike in Yamashiro; Ikejiri-ike in Tanba. Shikoku:
                                                 AYamada in Tosa. Kiushiu : Miyazaki in Hiuga; Ahira in Osumi. (Pl. XXIX,
f. 13, Pl. XXX, L 15)
   Distr. Japan, Kuriles, Manchuria, central China, N. India, Europe, N.
America.
   fOrma depressa HOMFFLD in Pflanzenf. 12, 65, 1929; OKADA Inkwa. 175, 1939.
   Forma depresso-elliptica, spinis lateralibus singulis robustis et majoribus
quam spinis apicalibus partium superiorum; cellulis in vertice visis ellip-
ticis, lateribus leviter incrassatis in medio utrobique. Long. sine spin. 39-
42/i, cum spin. 62p, Lat. sine spin. 39-42pa, cum spin. 73pa, Lat. isth. 11-14p.
   Hab. Hokkaido: Toyokoro in Tokachi; Tomakomai, Yafutsu in Iburi;
Shizukari in Oshima. Hondo: Fuse-ike in Oomi. Kiushiu: Imuta-ike in
                 ASatsuma; Ahira in Osumi. (Pl. XXX, f. 7)
   Distr.. Japan, Germany.
   var. Ieiodermum (Roy & BIss.) TURNER in K. sv. Vet. Akad. HandL 25, 99,
1893; WEST Monogr. Brit. Desm. 4, 72, 1911; OKADA ]ourn. Irnp. Fish. Inst. 30, 176, 1934-
Xanthidium leioderrnum Roy & BIssET in journ. Bot, 21. 268. 1886.
   Semtcellulae in ver,tice visae leviter incrassatae in medio utrobique (non
tumidae); membrana glabra. Long. sine spin. 42-48pa, Lat. sine spin. 34-
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39pa, Lat. isth. 11pa, Long. spin. 7-8pa.
   Hab. Hokkaido: Kiritappu in Kushiro; Shikaribetsu-wopputo in Tokachi;
Komukai-ponto in Kitami; Minenobu in Ishikari; Ytifutsu, Numanohata
in Iburi. Hondo: Kesho-numa in Rikuzen ; Akaiyachi in Iwashiro; Ozega-
hara in K6zuke. (Pl. XXX, f. 22)
   Distr. Japan, Kuriles, Siberia, India, Europe, U. S. A.
   Xanthidium antilopaeum (BRftB.) KtiTZ in Spec. Alg. 177, 1849; WoLLE Desm-
U. S. 94, 1884; ReY & BIssET Journ. Bot. 24•, 240. 1836; WEsT Nonogr. Brit. Desm. 4, 63,
1911; GRUNBI AD Act. Soc. Faun. Flor. Fenn. 49, 44, 1921; SMITH Wisc Bull. 57, 57, 1924;
OKADA journ. Imp. Fish. Inst. 30, 174, 1934; TAyLoR Pap. MicrL Acad.Sci. 19, 2ri'5 1934;
  t"IRENEE-MARIE Nat. Canad. 76, 32, 1949.
   Cellulae mediocres, circiter tam longae quam latae sine spinis, profunde
constrictae, sinu angusto-lineari extremo leviter ampliato exterius aperto;
semicellulae hexagonales, apicibus et marginibus lateralibus superioribus
rectis, marginibus inferioribus leviter convexis, angulis apicalibus et latera-
libus omnibus leviter rotundis cum spina longa robusta recta vel leviter
incurvata ordinatis, in centro semicellularum membrana incrassata, scrobiculis
multis•ordinatis ; a latere visae circulares, spinis longis duabus divergentibus
ad angulum superiorem et spinis duabus similibus prope centrum infra
spinam apicalem ordinatis ; a vertice visae ellipticae, polis late rotundis cum
spinis duabus longis leviter divergentibus ad polum et duabus spinis simi-
liter intra polum ordinatis ; membrana subtiliter punctata. Long, sine spin.
45-52pa, Lat. sine spin. 43-51pa, Lat. isth. 13-22@.
   Hab. Hokkaido: Kiritappu in Kushiro; Komukai-ponto, Shimoytibetsu,
Sarufutsu in Kitami; Toyokoro, Shikaribetsu-wapputo in Tokachi; Horomui,
Minenobu in Ishikari; T6asa-numa, Numanohata, Benten-numa in Iburi ;
Hondo: Hachimantai in Rikucha; Hirumo-numa in Ugo; Hakuryu-ko,
            AChtikawa-ike, Oishita in Uzen ; Kesho-numa, Naganuma, Kobuchi-numa in
Rikuzen ; Nogiwano-kwannon-ike, Akaiyachi in Iwashiro ; Umaushi-numa in
Iwaki; Oze in K6zuke; Ushiku-numa, G6no-ike in Hitachi; Inago of Kita-
maki-mura, Ohanami-ike, Kizaki in Shinano; Oike of Mt. Hichimenzan in
Kai ; Tanuki-numa in Suruga ; Takashihara in MikavL;a ; Ishigaki-ike, J6do-
ike in Ise; Shinohara-ike, Fuse-ike, Nukigawa, Mt. Hira, Lake Biwa in
Oomi; Mizoroga-ike in Yamashiro. Shikoku: Yamauchi-mura in Sanuki.
                                  AKiushiu: Miyazaki in Hiuga; Ahira in Osumi. (Pl. XXIX, f. 12)
   Distr. Japan, Kuriles, Siberia, Mongolia, Manchuria, Kamtscha.tka, N.
India, whole Eurepe, N. & S. America.
   var. Iaeve SCHMIDLE in WEsT INeonogr. Brit. Desm. 4, 68, 1911; GRb-NBLAD Act.
Soc. Fautu Flor. Fenn. 49, 46, 1921; KOSslNsKAJA Act. Inst. Rot. Acad. Sci. URSS, 2, Pl.
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   Cellulae plerumque maiores, semicellulae sine scrobiculato-protuberantibus
vel non incrassatae; membrana fine punctata. LQng. sine spin. 59-70pa,
Lat. sine spin, 56-59@, Lat. isth. 17--20", Long. spin. 19-22pa.
   Hab. Hokkaido,: Nikuru-numa in Kitami. HQndo: Koke-numa in Ugo ;
Ozegahara in K6zuke; Shirouma-6ike in Shinano. (Pl. XXX, f. 1)
   Distr. Siberia, Europe.
   Xanthidium Burkillii W. & G. S. WEsT in Ann. Roy. Bot. Gard. Calcatta 6,
210, 1907.
   Cellulae mediocres, leviter latiores quam longiores sine spinis, profunde
constrictae, sinu angusto-lineari extremo dilatato; semicellulae subhexago-
nales, marginibus lateralibus inferioribus tumidis et leviter longioribus quam
lateralibus superioribus, angulis basalibus rotundis, angulis apicalibus et
lateralibus productis mamillatis et spinis longis singulis robustis ordinatis,
semicellulae cum serie transversali scrobiculorum ad medium et scrobiculis
magnis singulis medianis ordinatis; a vertice visae subellipticae, polis
bimamillatis cum spinis divergentibus ad extremum utrobique ordinatis.
Long. sine spin. 42pa, cum spin. 70pa, Lat. sine spin. 53pa, cum spin. 76pa,
Lat. isth. 11pa.
   Hab. Hokkaido: Shimoytibetsu in Kitami; Toyokoro in Tokachi. (New
to Japan) (Pl. XXX, f. 5)
   Distr. Burma, India.
   Xanthidium fasciculatum EHRENB. in Roy & BissET Journ. Bot. 24, 240, 1•S86;
WEsT Monogr. Brit, Desm. 4, 75, 1911; GR6NBI,AD Act. Soc. Faun. Flor. Fenn. 49, 52, 1921;
HoMFELD Pflanzenf. t2, 65, 1929; ALLoRGE Rev. Alg. 5, 362, 1930 var. polygonum RAI Fs
in Brit. Desm. 114, 1848.
   Cellulae modicae, leviter longiores quam latiores, profunde constrictae,
sinu angusto-lineari ad apicem et exterius aperto; semicellulae angulari-
reniformes, marginibus lateralibus cum spinis equidistantibus 6 ordinatis,
spinis longis robustis rectis, apicibus paene rectis, partibus medianis semi-
cellularum leviter incrassatis et glabris ; a latere visae subcirculares, lateribus
paullo protuberantibus in medio utrobique, seriebus distantibus 3 spinarum
verticaliter ordinatis et spinis divergentibus ; a vertice visae ellipticae, polis
cum spinis divergentibus. Long. sine spin. 67p, cum spin. 92pa, Lat. sine
spin. 53pa, cum spin. 76pa, Lat. isth. 17pa.
   Hab. Hokkaido: Kiritappu in Kushiro ; Yfifutsu, T6asa-numa in Iburi.
Hondo: Koke-numa in Ugo; Hakuryu-ko in Uzen; Izu-numa in Rikuzen;
Fuse-ike in Oomi. (Pl. XXX, f. 6)
   Distr. Japan, Manchuria, N. India, whole Europe, Greenland, U. S. A.,
Brazil.
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   Xanthidium acanthophorum NORDST. in Lund Univ. A;sskr. 16, 11, 1880; WEsT
Trans. Linn. Soc. Bot. 6, 158, 1902; GR6NBI.AD Act. Soc. Faun. Flof. Fenn. 47, 51, 1920; OKADA
Bot, Mag. 50, 316, 1936.
                                     tt Cellqlae mediocres, fere circulares, leviter latiores quam longiof6s sine
spinis, profupde constrictae, sinu angusto-lineari extremo leviter dilatato
et exterius aeque aperto; semicellulae semicirculares, angulis basalibus
bene rotundis, apicibus leviter inflatis, rnargine laterali et apicali seriarum
duarum spinarum (circa 5) intra marginem praeditis ; a vertice visae paullo
rhomboido-oblongae, lateribus in medio utrobique incrassatis ; a latere visae
circulares, seriebus subparallelis distinctibus 2 spinarum verticaliter praeditis.
Long. sine spln. 43-45fo, Lat. sine spin. 36-38.7pa, Lat. isth. 13-14pa, Long.
spin. 3ps.
   Hab. Hokkaido: Toyokoro in Tokachi ; Tomakomai in Iburi ; Shizukari
in Oshima. Hondo : Moritake-6tsutsumi, Nishi-numa, Megata in Ugo ; 6ishita
in Uzen ; Akaiyachi in Iwashiro ; Kotsutsumi-nishi-ike in Mikawa ; Ishigaki-
ike, J6do-ike in Ise; Fuse•ike in Oomi; Ko-ike, Ariga-ike in Yamashiro.
ÅqPl. XXX, f. 21)
   Distr. Japan, Java, Ceylon, Europe.
                     Sect. Micracanthum TuRNER
   Xanthidium subgen. Micracanthum TCJRNER in K. Sv. Vet. Akad. Handl. 25, 103, 1893.
sect. Micracanthum in WEsT Monogr. Brit. Desm. 4, 51, 1911.
   Cellulae minutae, spinis minutis ordinatis, spinis vix visibilibus duabus
vel singulis.
    Ia. Semicellulae elliptico-hexagonae, spinis acutis, spinis lateralibus ad deorsum
      directis ......................................... X. concinnum var. Boldtiana
    lb. Semicellulae transverse hexagonae, sinu late aperto rectangulari, spinis
      lateralibus horizontalibus ........................... X. concinnum var. ozense
    lc. Semicellulae transverse subhexagonae, dorso margini longiore quam ventre,
       spinis ad deorsum directis ................... Å~. concinnum var. hexagonum
   Xanthidium concinnum ARcH. var. Boldtiana WEsT injourn.Linn. soc. Bot.
29, 167, 1892; Jo}n sON BulL Torrey Bot. Club 22, 295, 1895; WEsT Monogr. Brit. Desm. 4,
87, 1911; DEFLANDRE Bull. Soc. Bot. France. 71, 919. 1924.
   Semicellulae elliptico-hexagonales cum apicibus leviter convexis, sinu
acutangulo, spinis directis oblique deorsum ; a vertice visae elliptico-octago-
nales. Long. 8.4p, Lat. sine spin. 7mp, cum spin. 10.6pa, Lat. isth. 4.2pa.
   Hab. Hokkaido : Kiritappu in Kushiro. Hondo : Mt. Hakkoda in Mutsu ;
Mt. Azuma in Uzen; Mt. Naeba in Echigo; Mt. Tateyama in Etcha; Mt.
Kirigamine, Daimon-pass, Happ6-ridge, Tengunohara in Shinano. (Pl,XXX,
f. 12-14)
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   var. ozense HIRANo, var. nov.
   Semicellulae hexagonales cum apicibus truncatis et leviter concavis
(non convexis), sinu aperto rectangulari, spinis modice longis et horizonta-
libus. Long. 8pa, Lat. cum spin. 11pa, Lat. isth. 4pa.
   Hab. Hondo: Oze in K6zuke. (Pl. XXX, f. 10)
   var. hexagonum (BoLDT) HIRANo, comb. nov. •
  Arthrodesmus hexagonum BOI.DT in Ofvers K. Sv. Vet. Akad. FOrh. 109, 1885; TEILING Sv.
Bot. Tidsskr. 10, 65, 1916.
  Semicellulae subhexagonae, marginibus lateralibus superioribus longiori-
bus quam inferioribus, sinu acuto non acuminato, spinis deorsum directis.
Long. 6.2pa, Lat. sine spin. 6.2p, Lat. isth. 2.8pa.
   Hab. Hondo:Izunuma in Rikuzen. (New to Asia) (Pl. XXX, f. 11)
   Distr. N. Europe.
                    Sect. Schizacanthum LuND.
   Xanthidium subgen. Schizacanthum LuND. in Nov. Act. Regn. Soc. UPs. 3, VIII, 74, 1871.
     sect. Schtxacanthum in WEsT Monogr. Brit. Desm. 4, 50, 1911.
   Cellulae magnae, lateribus utrobique cum ptocessibus brevibus in apice
2-4 furcato ordinatis; chromatophoris parietalibus 4 in unaquaque semicellula.
   Species unica ...................................................... X. armatum
   Xanthidium armatum (BREB.) RABENH. in Flor. Europ. Alg. III, 2L2=?J, 1868;
LUNDF.I.I. Nov. Act, Regn, Soc. Ups. 3, VIII, 75, 1871; Wol.I,E Desm. U. S. 92, 1884; WEsT
Monogr• Brit. Desm. 4, 51, 1911; KAwAMuRA Freshw. Biol. 1. 101, 1918; SMITH Wisc. Bull.
57, 56, 1924; AI.I,oRGE Rev. Alg. 5, 362, 1930; TAYLoR Pap. Mich. Acad. Sci. 19, 275, 1934;
OKADA Journ. Imp. Fish. Inst. 30, 175, 1934; 1. c. 33. I17, 1939.
   Cellulae magnae, circiter 15-ll,- longiores quam latae, profunde constric-
tae, sinu aperto acutangulo ad apicem leviter acuminato, interdum ampliato ;
semicellulae suboctangulares, apicibus rectis vel leviter convexis, marginibus
lateralibus concavis, marginibus basalibus leviter convexis, angulis omnibus
cum processibus brevibus robustis solidis (vel spinis verrucosis) ordinatis,
apicibus processuum bis vel ter raro quater furcatis, et processibus simi-
libus infra marginem lateralem et processibus bifurcatis subapicalibus in
apice; in centro semicellularum cst processus tuberculato-protuberans
prominens, ad apicem cum annulo denticulorurn marginalium simplicium
vel emarginatorum; a latere visae ovato-rectangulares, lateribus cum
tuberculato-processibus latis et 'solidis ad basim utrobique, seriebus fur-
cato-processuum quaternorum apicalium et seriebus processuum similium
transverse ordinatorum ; a vertice visae elliptico-oblongae, polis subtruncatis
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in margine processibus quaternis et processibus similibus quaternis intra
marginem polorum ordinatis, lateribus cum tuberculato-processibus magnis
truncatis et emarginatis in medio utrobique; membrana punctata. Long.
sine proc. 115-153pa, Lat. sine proc. 81-104fo, Lat, isth. 35-42@.
   Hab. Hokka;do : Shikaribetsu-wopputo in Tokachi ; Kamikoshi-ukishima-
hara, Mt. Daisetsu in Ishikari; Shizukari in Oshima. Hondo: Mt. Hakkoda
in Mutsu; Hachimantai in Rikuchfi; Mt. Kurikoma, Koke-numa in Ugo;
Su.rrigamine of Mt. Zawo, Mt. Azuma in Uzen ; Oze in K6zuke ; Takayachi
on Mt. ]iV[y6ko in Echigo; Mt. Tateyama in Etchti; Shigak6gen, Mt. Kiri-
gamine, Happ6-ridge, Kazafuki-kaminota, Tengunohara, Shirouma-6ike in
Shinano; Takashihara in Mikawa; Mt. Hira, Oku-ike of Higashi-kusano-
mura in Oomi. (Pl. XXX, Åí 8)























Cosman'um margz'sPinatum HIRAN. O ......................
C. quadrifarium LuND. f. hexasticha (LuND.) NORDST•
C. intermedium DELp. ...................................
C. sphaeroideum WEsT ..............................
C. reniforme (RALFS) ARcH. .....................•.......
C. caelatum RAI.FS ••-••.•••••••••••••••••••-••''''' '''
C. caelatum var. spectabile (De NoT.) NORDST. ......... .
C. omatum RALFS .....................................
C. cycli'cum LUND. ................................. ..
C. cyclicum var. arcticum NORDST. ......................
C. Portianum ARcH. var. nephrofdettm WI[MrR. . . . . . . . . . . .
C. orthostichum LuND. f. subpolonica MESSIK. .............
C. perincisum GR6NBL. ..................•••.••••••••••••
C. I'Vittrockii LUND. ........••-••••••••••••••••••••••••••
C. renifomae (RALFs) ARcH. var. elevatum W. &
     G. S. VVEsT ......................................
C. reni orme var. compressum NORDsT. ............... ..
C. Logiense BIssET .....................................
C. Logi'ense f. exPansa W. & G. S. WEsT .......... .
C. nasutum NoRDsT. ................•..................
C. inonoma2um LuND. var. ama2um RACIB. .......... ..
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Cosmarium perincisum GR6NBL. .......................
C. sPhaero.ideum WEsT .........,.....................
C. trachy(lermum W. & G. S. VVEsrr ..................
C. sphalerostichum NORDST. ...........................
C. polonicum RAclB. .................................
C. trachypleuntm LUND. var. IVordstedtii GIJTW. .......
C. orthostichum LUND. var. Pumitum LuND. ............
C. varsoviense RACIB. ................................
C. trachypleurum LuND. var. cornutum BoRGE .........
C. Punctulatum BR/,]B. var. sub,bunctulalum (NORDST.)
     BORG. .....,................................... .
C. Sikh.'mense TURNER ..............................
C. Botrytis MENEGH. var. depressum W. & G. S. WEsT
C. Botrytis MENEGH. .....•........••.-•••••••••••••-•
C. punctulatum BRIf-'B. var. rotundatt-em KLEBb'- . . . . . . . . .
C. punctulatum BREB. ................................
C. horomuiense HIRANO ..............................
C. otus KRIEGER ....................................
C. novae-semliae WILLE var. sibericum BoLD'r . . . . . . . . .
C. punctulatum var. subpunctulatum (NORDsT.) B6RG. .
C. dichondrum W. & G. S. VVEST .....................
C. dichondre{m var. subhexagonum W. & G. S. WEsT ..
C. quinarium LUND. ..................................
C. sexnotatum GUTW. ................................
                  tC. tetraophthalmum BREB. ............................
C. Bottytis var. subtumidum WITTR. ..................
C. vogesiacum LEMAIRE ...............................
C. novae.semliae WILLE var. sibericum BOLDT .........
C. Ron'borskii LAGERH. ........•••••...•••••••••••••••
C. sphalerostichum NORDST. ..........................
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              Plate XXVIII.
Cosmarium ochthodes NORDsT. ................•.•••••••••
C. paulense (BORG.) JOHNSON var. j,aPonicum HIRANO ...
C. mar.aanti erum MENEGH. ..........L..................
C .retusum (PERTY) RAB. var. airgustatum W. & G. S.
     WEST ...........................................
C. sportella BREB. var. subnudum W. & G. S. WEsT .....
C. Malinvemianum (RAclB.) ScHMIDLE .........•....•..
,C furcatosPermum W. & G. 'S. WEST var. koreana SKV. .
C subprotumidum NoRDST. .................••••••••••••
C. fuicatosPemaum W. & G. S. WEsT ................,..
C. bipunctatum B6RG. ...•..•••.••••••••••••-•••-•••••••
C. bexatum WEST ...`...............•...••••.•••.•..•.
C. subprotumidum NoRDsT. var. Gregorii (ROY & BISs.)
     W. & G. S. WEsT .....•..........................
C. bigemma RAclB.•.....................................
C. occultum SCHMIDLE ..............,•..................
C. eductum Roy & BIss. ...............................
C. subcrenatum HANTZscH ..............................
C. subcrenatum var. Nordstedtii ScHMIDLE ............,.
C. sztbalatum W. & G. S.'WEST ........................
C. pseudoquinarium HIRANO ..•........................
C. binum NoRDsT. ..................................'..
C. formosulum HoFF. ..................................
C. subcostatum NORDrbT. •...............................
C. subcostatum var. minor W. & G. S. WEsT .,..,....,....
C. secbspeciosum NORDb"T; ..............................
C. Blyttii WILLE ..............,.......................
C. Blyttii f. Iithumica RAclB. ..........................
C. subsPeciosum NORDST. var. validius NORDsT. .........
C binodulum REINSCH ••:••,•••••• ••••r••••••••••`•'•'
C. Quadntm LuND. ..,.................................
C. formosulum HOFF. var. mesochondn'um (ScHMIDLE)
     HIRANO ...............•.•••••••••••••-•••••••••
C.Pseudobroomei VVOLLE ......... ....................
C. margaritatum (LuND.) ROY & BISSET f. minor (BOLDT)
     W. & G. S. WEsT ......... ...............L....
C. Oxense HIRANO .....................................
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